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ABSTRACT 

In this thesis, we have designed two experiments to test two well-known behavioural 

anomalies – preference reversals and the illusion of control.  Our experimental design 

aims to introduce a greater extent of external validity than those existing in the 

literature.   

In the Preference-Reversal experiment, we tested this anomaly with repetition and 

feedback and found little evidence of preference reversals.  We also observed extensive 

switching between the P-bet and $-bet in the repeated choice tasks among the 

participants.  This finding supports Plott‟s “Discovered Preference Hypothesis” (Plott, 

1996). 

In the Illusion-of-Control experiment, we tested whether the phenomenon is 

robust to cost under both risk and ambiguity. Our results provide evidence that the 

illusion of control disappears even for a small financial penalty and hence possibly an 

artifact of certain laboratory designs. 

  This thesis thus provides further evidence of the generalizability and 

vulnerability of lab experiments that lack external validity. 
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CHAPTER 1.  INTRODUCTION 

“Life is not a laboratory in which we are supplied probabilities. Nor is it an exercise in 

textbooks on statistics. Nor is it an urn. Nor is it a casino where the state authorities 

monitor and enforce some probabilistic transparency.”  

Nassim Nicholas Taleb in „The A Priori Problem of Observed Probabilities‟ p.1, 2007 

Over the past few decades, a substantial body of literature has identified allegedly 

systematic behavioural biases in which individuals violate standard economic 

assumptions.  Behavioural biases such as the endowment effect, illusion of control, 

ambiguity aversion, preference reversal, and hyperbolic discounting (see Camerer et al., 

2004) are alarming because they imply that the assumptions of traditional economic 

models are consistently violated.  For example, preference reversal, which concerns a 

systematic divergence between prices of lotteries and subjects‟ expressed preferences 

for playing the respective lotteries, violates the consistency of decision-making. 

The epigraph identifies an important criticism of the behavioural economics 

literature that has produced these behavioural biases.  Do the results generated in the 

laboratory reliably extrapolate to what one might find in the real world? Are they 

externally valid? Levitt and List (2008) summarise their concern with the bias literature:  

Perhaps the greatest challenge facing behavioral economics is demonstrating its 

applicability in the real world. In nearly every instance, the strongest empirical 

evidence in favour of behavioral anomalies emerges from the lab. Yet, there are 
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many reasons to suspect that these laboratory findings might fail to generalise to 

real markets. 

Indeed, there is tantalizing evidence in the literature showing that behavioural 

biases do not survive in markets.  Critics of biases argue that these anomalies tend to 

disappear under competition, large stakes, and experience.  For example, List (2004) 

found that the endowment effect is only present among inexperienced consumers (“non-

dealers”), and that consumers with extensive market experience (“dealers”) trade in 

accordance with neoclassical predictions. Binmore (1999) famously argued that 

anomalous behaviour is economically significant only if it survives in an environment 

in which individuals repeatedly face the same decision problems, receive feedback on 

the outcomes of their decisions, have adequate incentives, and face problems that are 

„reasonably‟ simple. 

Economics experiments, with the notable exception of field experiments or 

natural experiments, seldom mirror reality in all details.  Yet, they might give us an idea 

of how, in a controlled and properly incentivized environment, people‟s behavior might 

be affected by a particular treatment.  It is the experimentalist‟s responsibility to strive 

to control for design and implementation confounds through proper procedures and 

implementation.  The importance of such controls is highlighted by the Duhem-Quine 

problem, which states that it is impossible to test a scientific hypothesis in isolation (in 

our case, testing behavioural anomalies) because of potentially confounding auxiliary 

hypotheses.  A hypothesis can be rejected or supported depending on the context in 

which the experiment is implemented.  A prime example is found in the dictator game, 
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whereby the first player, “the dictator”, determines an allocation of some endowment to 

the second player, who is the “recipient”.  Traditional economic theory predicts that the 

dictator will share nothing with the recipient.  However, the amount of endowment 

shared by the proposer observed in a typical dictator game experiment is around 40%. 

On the other hand, Cherry et al. (2002) were able to show that other-regarding or “non-

selfish” behaviour is nearly eliminated when stakes had to be earned and dictator made 

their decisions under maximal social distances (“double-blindness”).  Arguably, earned 

wealth has more external validity than “manna from heaven”.  Smith (2010) has 

reviewed this and other auxiliary hypotheses that have no apparent game theoretic 

bearing but were found to cause direct impact on the results of experimental outcomes.  

These include assumptions of context irrelevance; backward induction; and the 

independence of history and future. 

This experimental thesis addresses the issue of external validity for two well-

known behavioural anomalies: preference reversals and the illusion of control. We re-

examine the two behavioural biases by introducing new experimental procedures that, 

arguably, have higher degrees of realism and generality.  In the Preference-Reversal 

experiment, we have conducted two treatments to test for the effects of repeated choice 

and pricing tasks with feedback.  We have successfully replicated the results of Loomes 

et al. (2010) in our baseline treatment; and found little evidence of preference reversals 

in Treatment 2 when subjects faced pricing and choice tasks in repetition with feedback.  

We also observed extensive switching in the repeated choice tasks among the 

participants. 
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In the Illusion-of-Control experiment, we investigate whether subjects exhibit the 

illusion of control under risk, and more interestingly, under ambiguity.  We found 

evidence that this phenomenon is not robust to cost under both risk and ambiguity.  

The rest of the thesis is divided in the following manner: In chapter 2 we review 

earlier preference-reversal findings; present the experiments that we performed; and 

discuss the results.  In chapter 3 we review earlier illusion-of-control findings; present 

the experiments that we performed; and discuss the results.  Chapter 4 concludes the 

paper. 

♦  ♦  ♦ 
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CHAPTER 2:  PREFERENCE REVERSALS 

2.1. Preference Reversals: Introduction 

People‟s preferences towards two alternatives may be elicited in various ways. They 

may, for instance, be directly asked to state their preferred choice. Alternatively, they 

may be asked to state their valuations or willingness-to-pay (WTP) for the two choices. 

Rationality considerations require that the results of different elicitation methods of 

preferences yield the same results.  Yet, there are more than thirty years of literature 

demonstrating that preference reversals are both consistent and replicable.  

Preference reversals were first observed by psychologists Lichtenstein & Slovic 

(1971) and Lindman (1971).  They occur when subjects, for different elicitation 

mechanisms, provide different preference orders over two risky options.  A typical 

preference reversal experiment involves two risky lotteries: one lottery featuring a high 

probability of winning a small amount of money, called the “P-bet”, and another lottery 

featuring a low probability of winning a large amount of money, called the “$-bet”.  

Preference reversal occurs when the preference revealed by choice is the reverse of the 

preference revealed by valuation.  It is a convention to call a preference reversal 

“standard” when subjects prefer the P-bet to the $-bet but assign a greater value to the $-

bet.  A standard preference reversal is non-standard when subjects prefer the $-bet to the 

P-bet but assign a greater value to the P-bet.  Standard preference reversals are much 

more prevalent than non-standard preference reversals.  This implies that preference 

reversal cannot be explained by random errors alone.   
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The preference-reversal phenomenon is not restricted to the laboratory.  Tversky 

& Thaler (1990) gave a hypothetical example that has real-world relevance: Imagine 

that there are two highway safety programs.  Program A is expected to reduce the yearly 

number of casualties from 600 to 570 and its estimated cost is $12 million annually.  

Program B is expected to reduce the yearly number of casualties from 600 to 500 and its 

estimated cost is $55 million annually.  A polling organization is hired to find out which 

program is more appealing to the public.  They find that, when asked which program 

they prefer, two-thirds of the respondents to the survey would state that they prefer 

Program B which saves more lives.  On the other hand, a separate group of respondents 

were presented all the information except for the cost for Program B; they were then 

asked to nominate a cost for Program B so that both programs are equally attractive.  

This survey finds that more than 90% of the respondents provided values smaller than 

$55 million, indicating that they prefer Program A over Program B. 

The preference-reversal phenomenon has broad implications to economic 

research because inconsistent preferences violate axioms of rational choices of expected 

utility theory.  It also implies that people make inconsistent choices in life that are at 

times sub-optimal and exploitable. 

In the literature, preference reversals are generally attributed to the overpricing of 

the $-bet and/or under-pricing of the P-bet.  The prominence hypothesis (Tversky, 

1972a, b) and compatibility hypothesis (Tversky et al., 1988) suggest that the 

probability attribute of the lottery is weighted more heavily in the choice task, whereas 

the payoff attribute is weighted more heavily in the pricing task. 
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Since preference reversal has been found almost exclusively in laboratory studies, 

an obvious question to ask is whether we can generalise the results found in the lab to 

the real world.  Most experiments in preference reversals use tasks that are not repeated.  

Hence, there is no time to receive feedback and learn from experience.  Preference-

reversal experiments are usually taken out of context of the real world and can be 

cognitively demanding.  Some of these experiments also violate reward dominance 

(Smith, 1972; Harrison, 1994), meaning that the rewards from the experiment such as 

financial incentives should be greater than the subjective costs of participating the 

experiment.  Indeed, numerous studies have shown that the occurrence of preference 

reversals decrease under high stakes; repetition of tasks; and pricing elicitation that 

gives real-world context and reduces cognitive demand (Pommerehne et al., 1982; Cox 

& Grether, 1996; Bohm & Lind, 1993; Bostic et al. 1990). The accumulated evidence 

on preference reversal reduction implies that people are especially susceptible to 

irrationality and anomalies in novel decision tasks.  If people have a chance to learn 

from their experience/feedback in life, they tend to make choices that are more 

consistent and rational.  

At times, a person may not actually know what their true underlying preferences 

are given a set of choices, but their preferences might be revealed over time.  The 

hypothesis that a person‟s preferences are constructed through experience is 

investigated by Tversky & Thaler (1990), Plott (1996) and Loomes et al. (2003). Plott 

(1996) suggests that rationality is a „process of discovery‟: when individuals face 

unfamiliar tasks, their behaviour can be influenced by various biases, but with 

incentives and practice, they arrive at „considered choices‟ that reflect stable underlying 
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preferences. If indeed it is the case that preferences are discovered through experience, 

then the occurrence of anomalies such as preference reversals should be reduced over 

time.  

In this section of the thesis we test whether preference reversals are robust in a 

context that more closely mirrors the real world.  We take as point of departure a 

repeated game of pricing and choice tasks described in Loomes et al. (2010).  Similar 

experiments with repeated rounds were conducted before.  Chu & Chu (1990) employed 

an arbitrage or „money pump‟ set-up whereby subjects were financially penalized for 

exhibiting preference reversals, and find that preference reversals disappeared.  Cox & 

Grether (1996) used the repeated Vickrey auction as a price elicitation mechanism and 

found similar results.  Loomes et al. (2010), however, argued that the reduction in 

preference reversals was caused by „money pumps‟ and the „shaping effect‟ of the 

Vickrey auction; and that these effects do not represent well what an individual 

experiences in everyday life.  Surprisingly, Loomes et al. (2010) found that preference 

reversals persisted over repeated rounds when they controlled for the effects. 

Our contribution to the existing literature is twofold. Firstly, we modify Loomes 

et al. (2010) by introducing immediate feedback to the outcome of the lotteries.  

Arguably, this is consistent with many real-life scenarios where individuals experience 

the consequences of repeated decisions.  Secondly, we also allow for repeated choice 

tasks. Explanations of preference reversals in the literature tend to focus on the 

mispricing of lotteries in the pricing tasks rather than the choice task.  We hypothesize 

that subjects do not necessarily make choices that represent their true preferences from 
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the onset; and that subjects grow an appreciation for the different attributes of the 

lotteries through experience.  If it is true that subjects „discover‟ their preferences 

through experience and time, not only will we observe a convergence in the valuations 

of the lottery, we will also observe a convergence in the choices by the subjects.  By 

allowing for repeated choice tasks, we are able to test the discovered preference 

hypothesis. 

In Treatment 1, we have successfully replicated the results in Loomes et al. 

(2010).  Treatment 2 introduces repeated choice tasks with feedback and we found little 

evidence of preference reversals in that treatment.  Indeed, not only do our results show 

a significant reduction of preference-reversal occurrence, we also observed the 

percentage of non-standard preference reversals to be higher than that of standard 

preference reversals.  This finding contradicts almost all empirical findings of 

preference reversal experiments. We also observed extensive switching between the P-

bet and $-bet in the repeated choice tasks among the participants.  However, we did not 

find convergence in the subjects‟ choices to their “true” preferences in the mere 10 

repetition choice tasks. Our results provide partial support for the “Discovered 

Preference Hypothesis” (Plott 1996). 

The rest of the section is divided in the following manner: section 2.2 presents a 

review of the literature.  Sections 2.3 and 2.4 present the experiments that were 

performed.  Section 2.5 discusses the results. 

♦  ♦  ♦ 
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2.2. Preference Reversals: Literature review 

Preference reversals were first observed in psychology but the research in these 

phenomena quickly gained traction in economics.  Grether & Plott (1979)  argued that 

the early works in preference reversals had obvious experimental design and 

implementation flaws and set out to refute their findings.  Surprisingly, Grether & Plott 

(1979) found preference reversals to be resistant to their experimental manipulations 

which included monetary incentives and the possibility of expressing indifference in the 

choice tasks.  In their experiments, approximately 33% of subjects exhibited preference 

reversals; 67% of subjects that chose the P-bet in the choice task exhibited standard 

preference reversal while 13% of subjects that chose the $-bet in the choice task 

exhibited non-standard preference reversal.  In addition, Grether & Plott (1979) has 

showed that the binary choice before or after the elicitation of prices does not influence 

the pattern of reversals.  

The Grether & Plott (1979) article prompted numerous economic studies; Seidl 

(2002) provides a comprehensive survey of preference reversals.  Pommerehne et al. 

(1982) found that the frequency of preference reversals decreases for more sizable 

payoffs; increased difference between the two expected values of P-bet/$-bet; and for 

repeated runs of the experiment.  Notably, Pommerehne et al. (1982) also showed that 

the binary choice before or after the elicitation of prices does not influence the pattern 

of reversals, a result consistent with Grether & Plott (1979). 

In their first treatment they used payoffs that were 100x what Grether & Plott 

(1979) used. The results show a 22% decrease in standard preference reversals when 
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compared to Grether & Plott (1979).  The results for non-standard preference reversals 

are similar, at 12% in Pommerehne et al. (1982) and 13% in Grether & Plott (1979).  

In their second treatment, the difference between the two expected values of a P-

bet/$-bet lottery pair are intentionally increased, as opposed to Grether & Plott (1979) 

where the expected values of lottery pairs are closely matched. The results show that 

preference reversals tend to be less frequent when expected payoff differentials are 

sizeable. (However, the effect is not statistically significant.) 

In their last treatment, Pommerehne et al. (1982) added a second run of the 

experiment with the same subjects to test for learning effects.  Overall preference 

reversals (standard plus non-standard preference reversals) decreased from 36% in the 

first run to 25% in the second run.  (Again, this learning effect lacks statistical 

significance.) 

Preference reversal can also occur for jointly evaluated options and separately 

evaluated options.  Specifically, options are either presented simultaneously and can be 

easily compared, or are presented one at a time and evaluated in isolation.  The manner 

in which the tasks are presented is referred to as the “evaluation mode” (Hsee et al., 

1999).  Henceforth, the term “preference reversal” will refer to the choice/price reversal 

in P-bet/$-bet.  However, it is important to note that choice tasks are evaluated jointly, 

whereas most pricing tasks are evaluated separately. 

Wedell & Bockenholt (1990) explored preference reversals in a repeated game.  

In their experiment they changed the representation of the games to repetition of 10 and 
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100 times by using the following procedure:  The winning amount of a gamble is first 

divided by 10 times in one treatment and 100 times in the other; and the pricing task 

elicit the subjects‟ willingness-to-accept (WTA) for a bundle of 10 and 100 lottery 

tickets respectively. 

Wedell & Bockenholt (1990) hypothesized that preference reversal is caused by 

subjects “aspiration level”, which is a particular amount of money the subjects wish to 

derive from the gamble.  The authors suggested that the winning amounts for the P-bet 

and $-bet both exceed the subjects‟ aspiration level and the subjects will naturally 

choose the lottery with a higher probability of winning. However, when the gamble is 

repeated 100 times, the $-bet, even with its relatively low probability of winning, is 

virtually assured to yield a payoff greater than that of the P-bet
1
.  Hence we would 

observe a shift to $-bet in the choice task under repeated games.   

The studies conducted by Wedell & Bockenholt (1990) suffer, in the perspective 

of experimental economics, from many design flaws: The authors did not use incentive-

compatible elicitation mechanisms in the pricing task; there were no real financial 

incentives; there is possible order effects as the experiment employed a within-subject 

design that randomises the order of tasks; moreover, the experiment was done as a part 

of the coursework for a psychology class. 

 

 
                                                        
1 The expected value of the $-bet is slightly higher than that of the P-bet in the majority of preference 
reversal experiments.  Wedell & Bockenholt (1990) is no exception. 
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Chu & Chu (1990) found that incidence of reversals was strongly reduced in a 

market-like environment where reversers are subject to repeated arbitrage transactions 

that cause them to lose money.  This arbitrage mechanism is called „money pumps‟.  

Chu & Chu (1990) also found that the incidence of reversals was reduced for subjects 

who had the experience of a market-like environment.  Chu & Chu (1990) employed a 

design which first endows subjects with tokens and allows the experimenter to take 

tokens from the subject if the subject exhibits preference reversals.  Chu & Chu (1990) 

found with repetition of this arbitrage interaction between the subjects and the 

experiments, preference reversals disappeared after three repeated transactions.  The 

results of this paper are unsurprising in that they are driven mainly by incentivising 

consistency in preferences, i.e. the subjects are penalised financially each time they 

exhibit preference reversal.  The subjects learnt from their experience that they were 

penalized for inconsistency and were „forced‟ to pay attention to their consistency in 

preferences.  

Cox & Grether (1996) further investigated preference reversals in a non-arbitrage 

markets by introducing repetition in the pricing tasks in both nonmarket and market 

contexts. The authors elicited certainty equivalents in two different ways: the BDM
2
 

 
                                                        
2  The Becker, DeGroot & Marshack (1964) mechanism was originally designed as a sequential 

experiment to estimate the monetary equivalent of a subjects‟ utility of a commodity. The WTP of a 

subject for a wager was elicited by having them first reveal a selling price for the wager. The wager 

involved the subject winning a certain amount of money B with the pre-disclosed probability p, or losing 

and earning a (lower) amount B with probability (1 - p). A random number that ranges from A to B was 

then drawn. If the number was greater than or equal to their selling price then subjects received the 

amount given by the random number. If the random number was less than their selling price, then subjects 

realised the wager. Most importantly, subjects only have the incentive to report their true WTP, selling 
price, of the wager. This is because their selling price is compared to a random number, which they are 
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mechanism and second price sealed-bid (Vickrey) auction. Choice preference was 

elicited using an English clock auction.  In three separate sessions, each of these pricing 

mechanisms was repeated five times.  In their experiment, the subjects showed the 

preference reversal phenomenon on the first repetition of the BDM procedure and the 

first repetition of the second price auction.  At later rounds in the experiment, however, 

the preference reversal rate was substantially lower. By the fifth repetition of the auction 

mechanism they no longer observe the preference reversal phenomenon.  While 

standard preference reversal using the BDM procedure decreases from 61% to 40% with 

repetition, it is important to point out that the results could be erroneous due to a small 

sample size.  In fact, only 20 subjects participated in five repetitions of the BDM 

mechanism.  More importantly, the asymmetry between standard and non-standard 

preference reversals disappeared under the repeated second-price auction.  It is 

noteworthy that the subjects were paid for every decision they made in the game.  Even 

with this (and the fact that the expected value of the $-bet is slightly higher than that of 

the P-bet), the majority of the subjects still preferred the P-bet over $-bet. 

Loomes et al. (2010) argue that the results of Chu & Chu (1990) and Cox & 

Grether (1996) are confounded by the effects of arbitrage and shaping effects, 

respectively.  It is not hard to see why the results of Chu & Chu (1990) have been 

contested; participants are directly penalized for inconsistency in preferences which,, 

arguably, has little resemblance to everyday markets.  However, shaping effects require 

 
                                                                                                                                                                   
unable to influence, and so they maximise their expected utility by stating selling prices which reflect 
their true values of the wager. 
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a more detailed explanation.  As Loomes et al. (2010) explained, “shaping effects take 

the form of a tendency for participants in repeated markets to revise their bids or asks in 

the direction of previously observed market prices”.  Cox & Grether (1996) employed 

the Vickrey auction as a pricing mechanism in their experiment but Loomes et al. 

(2010) argued that the market price generated by the Vickrey auction is a biased 

indicator of median bids.  Loomes et al. argued that the $-bet, as opposed to the P-bet, 

attracts a higher upper-bound of valuations and hence is easily overbid.  Loomes et al. 

introduced the median-price auction
3
 to correct for this bias.  

The Vickrey auction 

Vickrey (1961) generalised a type of sealed-bid auction, which we will call the 

General Vickrey auction, for any number of identical items, where the top bidders win 

the items (a single item for each of the top bidders) and pay the price set by the highest 

losing bid.   What is special about the General Vickrey auction is that it is a weakly 

dominant strategy for each agent to truthfully reveal his true value; hence if each agent 

plays a dominant strategy the outcome will be Pareto efficient (see Krishna (2002) for 

proof). Vickrey (1961) noted that this type of “first-rejected-bid” pricing „can be 

expected in the long run to yield just as high an average price as the “greedier” method‟, 

where he refers to the uniform price auction which takes the last accepted bid.  The 

above applies only to cases where each bidder is interested in at most a single unit, and 

 
                                                        
3 The median-price auction sets the market price at the median bid or ask price.  In the case of Loomes et 

al. (2010), they set the market price as the median „just not willing to pay‟ price.  Everyone who has a 

WTP greater than the market price trades.  This mechanism ensures that it retains the incentive-
compatibility of the Vickrey auction. 
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there is no collusion among the bidders.  The most common example of a General 

Vickrey auction is the second price sealed bid auction of a single item, often referred to 

as the Vickrey auction.    Noussair et al. (2004) found evidence that the Vickrey auction 

is more effective as a willingness-to-pay elicitation device than the BDM process.  They 

found that the BDM mechanism is subject to „more severe biases, greater dispersion of 

bids and slower convergence to truthful revelation than the Vickrey auction‟. 

Loomes et al. (2003) defined the „shaping effect‟ as the tendency for participants 

in repeated markets to revise their bids or asks in the directions of previously-observed 

market prices.  Loomes et al. (2010) employed the median-price auction to remove the 

„shaping effects‟ of the Vickrey auction.   

While the Vickrey auction is theoretically incentive-compatible like the BDM 

mechanism, List & Shogren (1999) find that bids in the second-price sealed-bid auction 

tend to increase as the auction is repeated, which suggests a bias in bidding either in the 

early or the late periods.   

This is confirmed by Knetsch et al. (2001) who compared a repeated second-price 

auction with a repeated ninth-price auction (where eight mugs were sold at the ninth 

lowest price) and found that „participants adjust their bids and asks to the behaviour of 

the other participants in the auction‟.  This implies that the General Vickrey auction 

may not be demand or value revealing under repeated rounds.  Knetsch et al. (2001) 

conjectured that bidders who are off-margin, i.e. bidders whose value is far below or 

above the market-clearing price, would bid „insincerely‟. 
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Shogren et al. (2001) adopted a random nth-price auction to „engage otherwise 

disengaged off-margin bidders‟.  The mechanism works in such a way that a random 

number n is drawn and the mechanism sells one unit of the good to each of the (n-1) 

highest bidders at the nth-price.  Their results show that the random nth-price 

mechanism does regain the off-margin bidders, but does not generate more truthful bids 

from the on-margin bidders.   

The argument for Loomes et al. (2010) to employ a market mechanism (median-

price auction) for the valuation task versus a private valuation mechanism (such as the 

BDM mechanism) is because they were to test whether the market experience corrects 

for the preference reversal phenomenon.  The market discipline hypothesis proposes that 

individuals have anomaly-free underlying preferences, which are independent of the 

institution in which preference are elicited.  Loomes et al. (2010) sought to isolate the 

shaping effects of the Vickrey auction, and achieved so using the median-price auction.  

To their surprise, they found that preference reversals persisted. 

The results of Loomes et al. (2010) are summarised in Tables 1 and 2 below.  The 

bolded columns in the middle indicate the number of standard (*) and non-standard (
#
) 

preference reversals. 

Table 1.  Distributions of choices and valuations for individuals in Loomes et al. (2010) 

(n = 175) 

 $ Chosen    P Chosen   

 V($)>V(P) V($)=V(P) V($)<V(P)  V($)>V(P) V($)=V(P) V($)<V(P) 

Buying: Round 1 76 13 10
#
  39* 10 27 

Buying: Round 6 74 13 12
#
  41* 12 23 

V($), V(P) denote valuations of $ and P bets. 
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Table 2.  Buyers‟ Preference Reversals in Loomes et al. (2010) 

 Standard preference 
reversals  

Non-standard preference 
reversals 

Round 1 36% 10% 

Round 6 30% 12% 

 

Valuation elicitation mechanisms in the context of preference reversal 

One explanation of preference reversal is elicitation mode. BDM is the most 

popular elicitation because of its theoretical soundness, but it is also a subject of 

contention.  Karni & Safra (1987) argued that the BDM elicitation scheme can be 

interpreted as two-stage lotteries and that the independence axiom is violated.  Harrison 

(1992) objects against the BDM elicitation scheme that it violates reward dominance, 

that is, the subject‟s financial rewards for correctly stating his/her true certainty 

equivalent are less than the costs incurred (such as cognitive effort).  While choosing 

between two lotteries is relatively easy, putting a price on a lottery is indeed a lot more 

difficult, especially when the price is an arbitrary number chosen from such a wide 

range.  Cognitive strain is an issue in conducting experiments because it creates noise in 

data and it is evident even in seemingly simple games.  This is best demonstrated by 

Rydval et al. (2009a), where they conducted an experiment on subjects‟ choice for three 

simple dominance-solvable guessing games.  Using a combination of questionnaire that 

identifies the subjects‟ reasoning and cognitive tests, they found that the likelihood of 

reasoning errors is higher for subjects‟ with lower working memory.  They also found 

that reasoning errors are more likely for subjects with ex ante lower intrinsic motivation 

and premeditation attitude.   
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To alleviate cognitive strain issues, Bohm & Lind (1993) used real-world 

Swedish lotteries as stimuli in their experiment.  The authors argued that laboratory 

lotteries lacked real-world context to subjects since lotteries usually have negative 

expected value.  The authors did indeed observe a reduced incidence of preference 

reversals, with the overall frequency being only 23%.  However, this study was 

conducted with mathematics and architecture students prompting concerns about subject 

pool effects. The authors also intentionally attracted subjects who were interested in 

gambles.  

Bostic et al. (1990) designed a mechanism which asked subjects to give their 

preference between the lottery and a fixed sum of money.  If the subject preferred the 

lottery (money), the amount of money was increased (decreased) by $0.04 and the 

question repeated.  This new design, in contrast to the BDM mechanism, does not 

require the subjects to „judge‟ on the value of the lotteries.  Bostic et al. reported that 

the frequency of preference reversals dropped substantially when the second procedure 

was used and that the asymmetry between the number of standard and non-standard 

reversals was eliminated. 

Buying versus selling in valuation task 

Prices of lotteries may be elicited in terms of selling prices (Willingness-to-

Accept, or WTA) or in terms of bid (buying) prices (Willingness-to-Pay, or WTP).  

Almost all  experiments that have provided evidence for preference reversals are cast in 

terms of selling prices of the lotteries involved.  Few experiments have actually used bid 

prices: Knez & Smith (1987) observed in the first round of their experiments more 
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preference reversers among bidders than among sellers (63% versus 52%), which, 

however, dropped in the second round of repetition by 21% (resulting in 42% buyer 

reversals versus an unchanged 52% of seller reversals).   Lichtenstein & Slovic (1971) 

explained that by eliciting bid prices, tendency towards gross overbidding for $-bets are 

dampened, hence reducing the rate for predicted reversals.  Eliciting bid prices is also 

more intuitive for subjects as rarely would people consider selling lottery tickets in 

everyday life, whereas buying lottery tickets is a lot more intuitive.   

As discussed, preference reversal is almost exclusively a laboratory phenomenon.  

The current challenge in the literature is to simulate an environment in the lab that 

allows us to draw meaningful conclusions on whether preference reversal is robust. 

♦  ♦  ♦ 
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2.3. Preference Reversals: Experimental Design 

We designed two treatments to test our conjecture that preference reversals disappear 

when feedback of lotteries to the participants is made available.  We also introduced 

repeated choice tasks to give participants an opportunity to adjust their preferences over 

time.  Our Treatment 1 replicates Loomes et al. (2010) and our Treatment 2 introduces 

the proposed treatment effects of feedback and repeated choice tasks. 

We hypothesized that, unlike in Loomes et al. (2010), preference reversals 

decrease or may be even eliminated when subjects are presented with immediate 

feedback on the outcome of lotteries and the opportunity to learn. 

The justification for introducing immediate feedback on the outcome of lotteries 

after each round goes back to the external-validity argument. We hope to create a lab 

environment that more closely mirrors the real world, in which people are often given 

opportunities to learn the outcomes of their decisions.  By introducing repeated choice 

tasks, we might show that subjects do not have a strong preference of one lottery over 

another from the onset and that their true preferences are formed through experience 

and incentives.  This is especially applicable to lotteries because empirical evidence 

shows that probabilities are cognitively difficult to understand, especially in an 

experimental settings.  The argument of „discovered‟ preferences is particularly true for 

preference-reversal experiments when the two choices are almost identical in terms of 

expected value, yet differ significantly in terms of the two attributes (probability and 

payoff). 
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The following outlines the design of the two treatments: 

Treatment 1 (T1) is a replication of Loomes et al. (2010) with slight 

modifications.  In their experiment, eight auctions were carried out, four of which were 

relevant to their 2010 paper.  We will only replicate the two buying auctions (one for P-

bet the other for $-bet) and the choice task at the end and ignore the selling auctions.  To 

repeat, we choose buying rather than selling lotteries because they are contextually 

more meaningful for the subjects – subjects are rarely faced with the decision to sell 

lotteries in real life.  We have increased the number of rounds to ten (as opposed to six 

in Loomes et al. (2010)) for reasons that will become apparent in the design of 

Treatment 2 below. Both auctions are preceded by non-incentivised and incentivised 

practice rounds, which are discussed at length in the next section. 

As per Loomes et al. (2010), subjects are randomly arranged into groups of 5 and 

valuations were elicited in repeated median-price auctions.  At the end of all auctions, 

subjects are presented with a choice between the $-bet and P-bet. 

In Treatment 1 (T1) we randomly select 1 out of the 31 tasks (10 rounds of 

practice, 10 rounds of $-bet, 10 rounds of P-bet, plus the choice task) to be paid. Each 

subject was endowed with $20 in cash for bidding on the lotteries.   

Treatment 2 (T2) differs from T1 in that (i) it gives participants feedback on the 

outcome of the lotteries after each choice and bidding tasks and (ii) the choice tasks are 

repeated 10 times.  After each choice or bidding task, a random number is generated by 

the computer and the subjects are notified of the outcome.  To prevent information 
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asymmetry, all subjects are notified of the outcome regardless if they won the bidding 

task or not.  For the choice task, subjects only play out the voucher of their choice.  For 

this treatment, we expected preference reversals to be greater reduced or  possibly even 

eliminated. 

Instead of ten rounds of repeated choice tasks, the sequence of tasks were 

modified slightly in T2 to allow subjects to fully appreciate both the P-bets and $-bets 

through the bidding tasks.  In T1, subjects are first faced with 10 rounds of $-bet 

auctions.  Then, they are faced with 10 rounds of P-bet auctions.  Finally, they face one 

choice task.  In T2, subjects are faced with a $-bet bidding task, P-bet bidding task and a 

choice task – repeated ten times. In T2 we will randomly select 1 out of the 40 tasks (10 

rounds of practice, 10 rounds of $-bet, 10 rounds of P-bet, 10 rounds of choice tasks) to 

be paid.  

We have extended the number of rounds from six in Loomes et al. (2010) to ten.  

Justification for this is to give the subjects a more representative sample of the 

distribution of wins/losses, especially for the $-bet.   

For both T1 and T2, we opted for an electronic implementation of lotteries 

(computer generation of random numbers) rather than a physical implementation as per 

Loomes et al. (2010).  We did this to save time and for the ease of payoff computation, 

as physical implementation of lottery outcomes for 30 individual tasks would push the 

session time well over two hours.  Here thus sacrificed potentially transparency for 

efficiency given that we wish to provide feedback on the outcome of lottery after each 

task.  T1, apart from testing for subject pool differences, hence also is a check on the 



Chapter 2.  Preference Reversals 

30 
 

  

effects of computerization, The instructions in our experiments drew on those used in 

Loomes et al. (2010); changes were made only where absolutely necessary. In this 

respect, T1 is also a check on how successful we replicated the fundamental features of 

Loomes et al. (2010). 

A comparison of the new design and other relevant papers in the literature are 

presented in Table 3 below.  To repeat, our design differs from Loomes et al. (2010) in 

the feedback that we provide to participants every round, and that the repetition of 

choice tasks.  We have also adopted the argument of Loomes et al. (2010) to isolate the 

effects of arbitrage and attempted to control for shaping effects of the Vickrey auction.  

Notably, Cox & Grether (1996) also provide feedback to participants after every round 

of the auctions. 

Table 3.  Experimental design in comparison of with previous literature 

 Chu  & Chu 

(1990) 

Cox & Grether 

(1996) 

Loomes et al. 

(2010) 

New design 

DESIGN     

Elicitation mechanism for pricing 
task 

Arbitrage BDM, 
Second-price 

sealed-bid 

auction 

Median-price 
sealed-bid 

auction 

Median-
price sealed-

bid auction 

Controlled for shaping effects? N/A No Yes Yes 

Arbitrage (Money pumps)? Yes No No No 

Allowed for repeated choice task? Yes No No Yes 

Outcome of lotteries as feedback 
to subjects after each round? 

No Yes No Yes 

Was every round paid? 

(Random lottery mechanism) 

Yes Yes  No No 

RESULTS     

Decrease in PR Yes Yes No ? 

Disappearance of asymmetry 
between Standard and Non-

standard PR 

Yes Yes No ? 
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2.4. Preference Reversals: Experimental Procedures 

A total of 60 individuals took part in the experiment, drawn from the general student 

population at the University of New South Wales.  Two treatments were conducted in 

separate sessions with 30 subjects in each session.  Each session lasted 65 minutes.  

Subjects were recruited from the existing ASBLab ORSEE subject pool (Greiner, 

2004).   

At the start of each experimental session for both treatments, each respondent was 

seated at a partitioned computer terminal at random and then randomly assigned to a 

trading group of five.  Each session began with the experimenter reading the 

instructions
4
; followed by a scripted verbal repetition of the instructions and explanation 

of the auction procedures.  The concept of „vouchers‟ were explained to the participants.  

„Fixed amount vouchers‟ give the participant a fixed amount with certainty while 

„lottery vouchers‟ (such as the P-bet and $-bet) are lotteries that give participants some 

chances of winning a payoff and some chances of winning nothing.  The explanation of 

the auction procedures were structured around practice auctions involving both non-

incentivised and incentivised bidding rounds of induced value vouchers.  Firstly, 

participants took part in one round of non-incentivised bidding auction of induced value 

vouchers
5
.  Then, each trading group took part in ten rounds of real fixed amount 

voucher buying auctions.  Next, the special features of lottery auctions were explained, 

 
                                                        
4  All the documentation used in our experiment including the Experimenter Script, Participant 

Instructions, and z-Tree screenshots can be found in the Appendices. 
5 The interface used for this experiment, including all interactions between the participants and decision 
inputs by the participants, was programmed using z-Tree (Fischbacher, 2007). 



Chapter 2.  Preference Reversals 

32 
 

  

and participants were given a chance to practice bidding on lottery vouchers.  Finally, 

participants were tasked to bid for the lottery vouchers. The procedures of this final 

bidding task differ between the two treatments and are explained below. 

In the replication treatment (T1), we have attempted to replicated in its essence 

Loomes et al. (2010).  The participants were first presented with ten rounds of bidding 

for the $-bet voucher.  For all auctions, each participant was endowed with $20.  Then 

they were involved in ten rounds of bidding for the P-bet voucher.  Once all auctions 

had been completed, respondents were presented with a pairwise choice between the $-

bet and P-bet.  T1 is not a complete replication of the baseline paper as their experiment 

also involved selling auctions and four other auctions that were designed for Loomes et 

al. (2003).   

In Loomes et al. (2010), the $-bet offered a 0.19 probability of winning £18 (and 

a 0.81 probability of winning nothing); the P-bet offered a 0.81 probability of winning 

£4 (and a 0.19 probability of winning nothing).
6
  We have multiplied the monetary 

amount by a factor of three and changed the denomination of payoffs to the Australian 

dollar
7
.  Hence, our $-bet offered a 0.19 probability of winning $54 and a 0.81 

probability of winning nothing; our P-bet offered a 0.81 probability of winning $12 and 

a 0.19 probability of winning nothing.  Thus, the expected value of the $-bet ($10.26) 

 
                                                        
6 Loomes et al. (2010) used 0.19 and 0.81 as probabilities, rather than round numbers such as 0.2 and 0.8, 

to “make the strategy of valuing bets at their expected values less salient to respondents.”  We have 

preserved this feature for the sake of comparison of results.  
7 Our payoffs are similar to those used in Loomes et al. (2010) in terms of PPP (their experiment was 

conducted more than 10 years ago).  However, the primary reason for adjustment is to conform with the 
ASBLab payoff requirements. 
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was somewhat higher than that of the P-bet ($9.72), a feature common in most 

preference reversal experiments (and specifically Loomes et al. (2010)). 

In the second treatment (T2), the participants were presented with 30 bidding and 

choice tasks.  The first task as the bidding for the $-bet, the second task was the bidding 

for the P-bet, whereas the third task was the pairwise choices.  These three tasks were 

repeated ten times.   

Both treatments differ to the design of Loomes et al. (2010) in that a minimum 

increment of $1, instead of £0.5, was used in all bidding tasks.   Also, each bidding 

auctions were repeated ten times in both treatments.  This is contrasted to Loomes et al. 

(2010) where each auction was repeated six times.   

As per Loomes et al. (2010), we adopted conditional questions requiring yes/no 

responses („If the price was x, would you buy?‟) rather than unconditional open-ended 

questions using maximum or minimum concepts („What is the highest price you would 

pay?‟). The reason for that is because price-conditional questions are less likely to 

prompt misplaced strategic reasoning and bargaining heuristics.  The questions are also 

simple and cognitively less demanding than asking directly for their maximum WTP 

would be.  The elicitation procedure used a fixed set x of possible values of the market 

price.  For both bets, we used the set X = {$0.01, $1.00, $2.00,…, $19, $20}.
8
  For each 

price in this set, the respondent stated, either directly or indirectly, whether she would 

 
                                                        
8 The lowest value in the set is $0.01 rather than zero because, for many people, the idea of „buying‟ at a 
„price‟ of zero is difficult to understand. 
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trade at that price.  The computer asked each respondent a series of questions of the 

form: „Are you willing to pay this amount of the above voucher: $x?‟, adjusting the 

value of x according to her previous answers.  In the first question, the value of x was 

$20.00 (i.e. the highest possible).  If the respondent was willing to pay this amount, the 

procedure halted.  If not , the value of x was successively reduced to $15.00, $10.00, … 

, $0.01, until she was willing to pay the price stated;  if she refused to pay $0.01, the 

procedure halted.  If, for example, she reported willingness to pay $15.00 on the second 

question, the value of x in the third question was $16.00, and was successively increased 

by increments of $1.00 in the following questions, until she reported unwillingness to 

pay.  At the end of the sequence, the computer summarised the implications of the 

respondent‟s answers in the form: „Confirm that you are willing to pay the market price 

for the above voucher if the market price is less than or equal to $x‟, where x‟ was the 

largest amount the respondent has said she would pay.  The computer then asked the 

respondent to confirm that she was happy with this statement.  If the respondent 

confirmed, the task ended.  If she did not confirm, the elicitation procedure 

recommenced.   

We have also adopted the methodology of Loomes et al. (2010) for analysing 

responses and reporting results.  We set a respondent‟s recorded valuation of the 

relevant lottery at halfway between the maximum WTP, x‟, and the minimum just not-

willing to pay price.  For example, a respondent who stated in an auction that she was 

willing to pay $10.00 but not $11.00 is treated as recording a valuation of $10.50. 



Chapter 2.  Preference Reversals 

35 
 

  

After each round of each auction, the market price for that round was determined.  

Respondents were told the market price for that round and its trading implications for 

them (i.e. whether they had bought or sold the bet, and if so, how much they would pay 

or receive).  Loomes et al. (2010) set the market price in a buying auction to the median 

of the „just not willing to buy‟ values reported by participants and we have adopted this 

approach.  A justification of this approach is that it retains incentive-compatibility like 

the Vickrey auction, while remaining conceptually easy to understand for the subjects.
9
  

In T1, the outcome of the lotteries were not realised in this stage.  In T2, lotteries were 

played out after each bidding or choice task to provide subjects with feedback of the 

outcome of the lottery.  Each respondent knew from the onset that one task (either one 

round of an auction of a pairwise choice task), which was selected at random, would be 

paid.  All outcomes of the lotteries were determined by the computer.  A random 

number is generated and this number determines the outcome.   

At the end of the experiment, participants were asked to complete a post-

experimental questionnaire which collected data on demographics.  The questionnaire is 

shown in the final screenshot in Appendix A3.  At the end of each session subjects were 

paid in cash. They received a show-up payment of $5.00, as well as the performance 

payment. The average performance related payoffs for our experiment were $18.2 in 

T1, and $18.7 in T2.  

 
                                                        
9 This price determination rule is easy to understand in that any bids above or equal to the market price 

will trade, while any bids below the market price would not.  This also ensures that the person who 
determines the market price (the median trader) would not trade. 
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Approximately an equal number of males and females took part, with an average 

age of 23.2. A little over half of the participants were currently studying a business 

related degree, approximately one third were from an engineering background, and the 

remainder was from various other fields.  Roughly 83% of subjects had an Asian 

background, and 78% identified themselves as international students.  A summary table 

of the demographics data across the two treatments is presented in Table 4 below: 

Table 4.  Demographics across the two treatments 

 Treatment 1 Treatment 2 

Number of subjects 30 30 

   

Female 15 (50%) 16 (53%) 

Male 15 (50%) 13 (43%) 

Not disclosed - 1 (3%) 

   

Mean age 23.3 23.2 

Max age 35 48 

Min age 20 19 

   

Faculty:   

Australia School of Business 15 (50%) 18 (60%) 

Engineering 11 (37%) 6 (20%) 

Others 4 (13%) 6 (20%) 

   

International student 24 (80%) 23 (77%) 

Local student 6 (20%) 6 (20%) 

Not disclosed - 1 (3%) 

   

Asian country of birth 26 (87%) 24 (80%) 

   

Average payment $23.2 $23.7 
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2.5. Preference Reversals: Results and Discussion  

We successfully replicated the results in Loomes et al. (2010) in Treatment 1.  Table 5 

reports the number of observations of each of the six possible combinations of 

individual choice and relative valuation for Rounds 1, 6 and 10. The bold numbers in 

the middle columns are the ones relevant to the preference reversal phenomenon.   

Table 5.  Distributions of choices and valuations for individuals in Treatment 1 (n = 30) 

 $ Chosen    P Chosen   

 V($)>V(P) V($)=V(P) V($)<V(P)  V($)>V(P) V($)=V(P) V($)<V(P) 

Round 1 16 0 0
# 

 7* 3 4 

Round 6 15 0 1
# 

 9* 4 1 

Round 10 14 1 1
# 

 11* 1 2 

V($), V(P) denote valuations of $ and P bets; *, # denote standard and non-standard reversals.. 

 

 

Using valuations from the first round, 7 of the 30 participants gave the standard 

preference-reversal responses, while no one gave the non-standard reversal responses.  

The asymmetry between standard preference reversals and non-standard preference 

reversals are apparent.  We find that the total number of preference reversals increases 

over the ten rounds (7 in Round 1 and 12 in Round 10).  However, this increase is not 

statistically significant using a one-tailed two-sample test of proportion at 5% 

confidence level (p=0.083).   We also find that this asymmetry increases over the 10 

rounds (50% standard preference reversals vs. 0% non-standard preference reversals in 

Round 1 and 79% standard preference reversals vs. 6% non-standard preference 

reversals in Round 2).  Again, this is not statistically significant at 5% due to our small 

sample size (the increase in standard preference reversals significant at p=0.057). This 

asymmetry between the two types of reversals (along with the overall percentage of 
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preference reversals) is usually used as an indicator of preference reversals.  Other 

stylised facts also match the results found in Loomes et al. (2010): We observed that the 

number of participants who exhibited standard and non-standard preference reversal is 

higher for later rounds than earlier rounds.  We pooled the observations in the first three 

rounds as „early group‟ and pooled the last three rounds as „late group” and found that   

the increase in standard reversals is statistically significant at 5% using a one-tailed two-

sample test of proportion with p=0.024.  The same test is not statistically significant for 

non-standard reversals with p=0.252.  We found that the median valuation of the 30 

participants and the average valuation of the median traders in each group stayed 

relatively steady over the 10 rounds (see Figures 1 and 2 overleaf).  In addition, we also 

found that the mean and median valuation of $-bet is higher than that of the P-bet over 

all 10 rounds.   
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Fig. 1.  Median valuation (T1) 

 

Fig. 2.  Mean valuation (T1) 

 

Fig. 3.  Valuations of median traders (T1) 

 

Fig. 4.  Median valuation (T2) 

 

Fig. 5.  Mean valuation (T2) 

 

Fig. 6.  Valuations of median traders (T2)
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The results in T2 are strikingly different to those found in T1.  In Round 1 of T2 

we found that the mean and median valuation of the $-bet to be greater than that of P-

bet – a stylised fact in most preference reversal experiments.  However, as Figures 4 and 

5 shows, this quickly reverses as the valuation of $-bet drops steeply over the 10 rounds, 

from an initial median valuation of $11.5 in Round 1 to the final valuation of $7.0 in 

Round 10.  Using a Wilcoxon signed rank sum test, we failed to reject the hypothesis 

that the median valuation of $-bet is greater than P-bet for Round 1 (p=0.351).  

However, using the same test, the median valuation of $-bet is statistically significantly 

(at 5%) less than that of P-bet (p=0.011) in Round 10. We also observe that the median 

valuation of P-bet increases steadily over the 10 rounds, from an initial median 

valuation of $9.5 to the final valuation of $11.5 in Round 10.  We report that the median 

valuation of $-bet in early rounds (Rounds 1-3) is statistically significantly (at 5%) 

greater than that in later rounds (Round 8-10) (p=0.001).  In addition, the median 

valuation of P-bet in early rounds is statistically significantly (at 5%) less than that in 

later rounds (p=0.001). It appears that by providing feedback on the outcome of the 

lottery in each round has a drastic effect on the overpricing of $-bet, which is commonly 

observed in most preference reversal experiments.  By providing feedback, the 

participants are able to appreciate the low probability attribute of the $-bet and hence 

apply a heavier discount to their valuation of the $-bet than otherwise. Our experimental 

design has corrected the $-bet overpricing phenomenon. 
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Table 6.  Distributions of choices and valuations for individuals in Treatment 2 (n = 30) 

 $ Chosen    P Chosen   

 V($)>V(P) V($)=V(P) V($)<V(P)  V($)>V(P) V($)=V(P) V($)<V(P) 

Round 1 8 1 2
#
  7* 2 10 

Round 6 4 1 4
#
  6* 4 11 

Round 10 2 0 4
#
  4* 6 14 

V($), V(P) denote valuations of $ and P bets; *, # denote standard and non-standard reversals.. 

 

As presented in Table 6, we also observe a decrease in the number of standard 

preference reversals, from 7 out of 30 in round 1 to 4 out of 30 in round 10.   The 

number of non-standard preference reversals increased slightly from 2 out of 30 in 

round 1 to 4 out of 30 in round 10. Notably, our result is the opposite to the results of 

most preference reversal experiments, where the occurrence of standard preference 

reversals is significantly larger than the occurrence of non-standard preference 

reversals. Using a two-sample test of proportion, we reject the null hypothesis of 

symmetry in standard reversals and non-standard reversals at 5% (p=0.013).  

Unfortunately, given our small sample size and that there are only 6 participants who 

chose the $-bet, it is difficult to find statistical evidence for symmetry in reversals.  

Nonetheless, our results are none the less very interesting as it dramatically bought 

down the percentage of standard preference reversals to 17%.  This is largely 

contributed to the correction the overpricing of the $-bet through experience and 

feedback.  

Table 7.  Number of switches in the repeated choice task in Treatment 2 (n = 30) 

Number of switches 0 1 2 3 4 5 6 

Count 6 6 7 4 3 3 1 
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Table 8.  Distribution of choices over 10 rounds (n = 30) 

Round 1 2 3 4 5 6 7 8 9 10 

$-bet 11 14 8 8 8 9 9 5 5 6 

P-bet 19 16 22 22 22 21 21 25 25 24 

 

Interestingly, as shown in Table 7, we found that more than half of the subjects 

made 2 or more switches between choosing the P-bet and $-bet in the repeated choice 

tasks.  This indicates that most subjects may have formed preferences between the two 

choices, but these preferences change over the 10 rounds as the subjects are given 

feedback on the outcome of the lotteries.  While most subjects switch back and forth 

between the P-bet and $-bet over the ten rounds, Table 8 shows that there is a stable 

increase in the number of subjects who choose the P-bet.  Regressing (logit) the choice 

dummy variable (1=$-bet and 0=P-bet) on variable round yields a negative coefficient 

of 0.122 (standard error = 0.046) with p=0.008, implying that the likelihood of choosing 

the P-bet increase as round increases. 

Table 9.  The distribution of switches in the repeated choice task in Treatment 2 (n =30) 

Round 2 3 4 5 6 7 8 9 10 

Total 7 8 6 8 11 8 6 4 7 

 

This leads to an even more interesting corollary: one-shot binary choices are used 

in many economics experiments (especially preference-reversal experiments), our 

results suggest that their choice does not necessary reflect the true set of preferences of 

the subjects, which is „discovered‟ over time through incentives and practices.  In Table 
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9, we can see that the occurrence of switches remain significant even in later rounds of 

the experiment.  While we do not observe a convergence to a set choice (the number of 

switches does not seem to decrease over time), our results suggest strongly that the 

discovered preference hypothesis (Plott, 1996) merits further investigation.  That said, 

we acknowledge that our results could just be a manifestation of a „thick indifference 

curve‟ that encompasses the $-bet and P-bet. 

By following the design of Loomes et al. 2010, the expected payoff in the choice 

tasks offered less money (expected value of a $-bet or P-bet is around $10) than that of 

the bidding auction (endowment of $20).  It is possible that risk aversion would 

rationalise preference reversals.  For example, subjects might be more risk averse 

towards the choice task due to the small expected payoff (and hence choose the P-bet), 

and be more risk taking towards the bidding task (such as aggressive bidding towards 

the $-bet).  One way to get around this problem is to add a sum of money to both the 

choices in the choice task (say $10).   

Asset legitimacy is another factor that could have influenced participant 

behaviour.  Arguably, earned wealth would give the experiment greater external 

validity.  In our experiments, subjects are either endowed with cash to bid on the 

lotteries or are endowed with a choice between two lotteries.  It is possible that this 

„manna from heaven‟ would increase the subjects' risk tolerance.  Asset legitimacy 

would not be a concern if it has the same effects over choice tasks and bidding tasks.  

However, asset legitimacy is likely to have different effects on choice and bidding tasks 

given the likely difference in attitudes towards different types of tasks and the 
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difference in expected payoff for different tasks.  One way to get around this problem is 

to make subjects earn money in the beginning of the experiment by introducing various 

tasks.  Incentivised cognitive tests were originally planned to be part of the design but 

were later scrapped due to budget constraints.  Such cognitive tests would have been 

valuable as they would have allowed us to identify any correlation between cognitive 

abilities and inconsistent preferences.  

We have adopted the design of Loomes et al. (2010) in choosing a market pricing 

mechanism (i.e. the median-price auction) as opposed to the BDM mechanism.  Their 

argument for using a market mechanism is that the question we're interested here is 

whether the market discipline hypothesis holds.  As discussed in the literature review 

section, both the BDM mechanism and the median-price auction have their drawbacks.  

We agree with Loomes et al. that the median-price auction reflects the median valuation 

of the lotteries in the market and is able to rectify the shaping effects (overbidding) of 

the Vickrey auction to an extent.  We also believe that a market mechanism will provide 

greater external validity as prices in real life are determined in a market setting. 

While Loomes et al. (2010) have made a strong argument for the shaping effects 

and arbitrage, their case is not entirely convincing as they did not carry out a cross 

treatment analysis that isolates the shaping effect and arbitrage.  In our experiments, we 

have successfully replicated the results in Loomes et al. (2010).  Our cross treatment 

analysis has shown that, by providing participants with feedback, we found no evidence 

of preference reversals.  Overpricing behaviour of the $-bet commonly found in 

preference reversal experiments was completely eliminated when feedback was 
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provided – we actually observed P-bet to be valued higher than the $-bet, which is 

consistent to the majority choices in P-bet in the choice tasks. We also found that 

participants do not have a strong preference of one particular lottery over another: 80% 

of the subjects switched at least once when faced with the repeated choice tasks. 

♦  ♦  ♦ 
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CHAPTER 3:  ILLUSION OF CONTROL 

3.1. Illusion of Control: Introduction 

In pure chance situations, such as selecting a lottery ticket, there is no contingency 

between what one does and the outcome one receives.  A rational person would 

understand that choosing familiar numbers for a lottery ticket would not increase the 

probability of a desirable outcome.  This is contrary to the findings in the set of studies 

by Langer (1975), which shows that people act as if they can control outcomes in 

situations that are purely chance.  Langer (1975) named this phenomenon the illusion of 

control: individuals believe that exercising personal control over events with known 

probabilities will somehow improve their chance of success. 

There have been a number of experiments aimed at testing whether or not the 

illusion of control is robust.  Notably, Charness & Gneezy (2010) employed a simple 

dice game and showed that illusion of control does not affect investment decisions and 

that it disappears under costs.  As opposed to Charness & Gneezy (2010), who impose a 

fixed cost for exercising control, our experiment captures the subjects‟ degree of 

preferences by using the Multiple-Price-List mechanism. We also allow for a preference 

for „no control‟ in our design. 

The simple dice game in Charness & Gneezy (2010) lacks external validity 

because real world situations are rarely presented in precise probabilities with known 

outcomes.  Real-world situations tend to be more complex and exhibit unknown 
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probabilities and possibly even unknown outcomes.  In m instances, people only have a 

vague idea of the probability distribution of events.  For example, we know that prices 

in financial markets follow a fat-tail distribution, yet, unexpected outcomes such as the 

market crash of 1987 and the financial crisis in 2008 occur. We designed and 

implemented an additional treatment to test whether illusion of control is robust under 

ambiguity, i.e. when the probability of an outcome is unknown. 

Our contribution to the existing literature is twofold.  Firstly, we formally test 

whether illusion of control is robust to cost under ambiguity.  This allows us to draw 

stronger conclusions about the existence of the illusion of control exists.  Secondly, we 

introduce a new mechanism to elicit the strength of preferences without converting 

choices to certainty equivalents.  We also allow for a two-way preference set-up such 

that no one option is the default option.  This eliminates any framing effects that can 

possibly contaminate the results. 

We found that the majority of subjects preferred to exercise control when it is not 

costly, but the illusion of control is not robust to cost (as small as $0.2) under risk and 

ambiguity.   

The rest of the section is divided in the following manner: section 3.2 presents a 

review of the literature.  Sections 3.3 and 3.4 present the experiment that we conducted.  

Section 3.5 discusses the results. 

♦  ♦  ♦ 
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3.2. Illusion of Control: Literature review 

Langer (1975) defines the illusion of control as “an expectancy of a personal success 

probability inappropriately higher than the objective probability would warrant.”  

Illusion of control differs from optimism in that it locates the source of the expected 

outcome in of personal control.  Real-world examples of preferences for control are 

often found in games of chance, for example, the dice game.  Henslin (1967) observed 

that dice players often prefer to have control and behave as if they were controlling the 

outcome of the toss; he calls it “magical behavior”.  Craps players at casinos often care 

who rolls the dice at the table, and some would prefer to roll the dice themselves. 

However, one can immediately think of many explanations for these phenomena.  

Referring back to the example of casino craps players, preference over control could be 

the result of the enjoyment derived from physically rolling the dice.  In more 

complicated games of chance such as a lottery, where the probability of winning is not 

cognitively straightforward, preference for control could be driven by misunderstanding 

probabilities.  Observed preference for control in an experiment is particularly 

susceptible to subjects‟ distrust towards experimenter.  This is particularly true for 

psychology experiments, many of which use deception.   

If indeed the agents of such preference for control phenomena are explained by 

the abovementioned factors, these observed phenomena would not classify as illusion of 

control. This is because, by definition, illusion of control is where a person assigns a 

personal success probability inappropriately higher than the objective probability would 

warrant.  Following the above definition, agents who exhibit preferences over control 
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do so not because they think they have a higher probability of success, but because of 

other confounding factors. 

Nevertheless, we must recognise that there might be driving forces behind the 

“real” illusion of control.  The “skill” factor has been thoroughly explored in the 

literature. Langer (1975) proposed a “skill” theory to account for the inordinately high 

estimates of personal control that people often make in situations in which they have no 

actual control over an outcome.  She pointed out that skill and chance factors are often 

closely associated in everyday life; and people often fail to distinguish between 

objectively controllable and uncontrollable events.   

Understandably, illusion of control could just be an irrational behaviour – and 

examples of irrationality in the real world are abundant. More importantly, casinos are 

the typical place for such personality types to congregate because all gambles against 

the casinos have a negative expected payoff for the patron! 

The most cited result from Langer (1975) was that people who were permitted to 

select their own numbers in a lottery game demanded a higher hypothetical price for 

their ticket than did people who were assigned random numbers (experiment 2 of 

Langer, 1975).  This study raises our concerns because the subjects were asked, 

hypothetically: “…how much they are willing to sell their lottery tickets for.”   

We see two issues: Firstly, the question is hypothetical.  Therefore the researcher 

wasn‟t able to elicit the true WTA because the question was not incentive compatible.  

Secondly, one cannot assume that all subjects understood the probabilities of winning in 
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the case of choosing their own number and in the case of having the numbers chosen for 

them.  Hence there is a layer of confusion and suspicion caused by incomplete 

information.  Therefore the results of the experiment are questionable on the grounds of 

its flawed design.  The phenomenon of illusion of control is questionable in that it could 

very well disappear in the presence of financial incentives. As Langer (1975) has 

pointed out, observed cases of illusion of control are arguably caused by the confusion 

of skill and chance situations.  Indeed, Thompson et al. (1998) have pointed out that 

illusion of control is entirely eliminated with the “intrusion of reality”.  Bouts & Van 

Avermaet (1992) have found that the illusion of control disappears when subjects are 

asked to consider a realistic and objective assessment of the probabilities of success.  

Thompson et al. (1998) also discussed that illusions of control are higher when people 

are in a positive mood.  

In experimental economics, transparency within the laboratory is paramount.  We 

are not able to test whether the illusion of control exists under confusion between skill 

and chance situations.  Furthermore, it is very difficult to test whether the illusion of 

control exists without the “intrusion of reality” because the presence of financial 

incentives would encourage subjects to think prudently. 

There have been a number of experiments aimed at testing whether the illusion of 

control does indeed exist, and if it has any bearing on economic behaviour. Charness & 

Gneezy (2010) observe a “weak form of the illusion of control, which was … sufficient 

to cause a significant majority of people to choose control when it costs nothing”. They 

also found that illusion of control is not robust under costs, i.e. it does not affect 
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investment decisions. In Treatment 7 of their paper, subjects were endowed with 100 

points (later converted to cash at $0.10 for each point) and were told to invest part or all 

of 100 points in a risky game that pays 2.5x their investment if they were successful.  

The game involved rolling a die with 50% chance of success.  Subjects also had to pay 

5 points to roll the die themselves (to exercise control), otherwise, the die was rolled by 

the experimenter.  Their results show that only 2 out of 22 (9%) of the subjects chose to 

exercise control and the authors concluded that illusion of control is not robust to cost.  

Treatment 7 is contrasted to Treatment 3 where subjects can choose to exercise control 

at no cost.  In Treatment 3, 25 out of 37 (68%) of the subjects chose to roll the die.  

Grou & Tabak (2008) replicated the Charness & Gneezy (2010) study in Brazil. 

They find similar results with 66% opting to exercise control when it is free, and 11% 

when it is costly. 

In Charness & Gneezy (2010), the subjects decide on how much of their 

endowment to invest in a risky gamble that pays 2.5x their investment.  Also, only one 

in ten subjects are randomly chosen and paid.  Our experimental design is simpler in 

that subjects are paid a fixed amount if they win and a smaller fixed amount otherwise.  

There are no investment decisions involved and the experiment is designed purely to 

test for illusion of control.  Furthermore, all subjects are paid according to the outcome 

of the risky gamble. We do not attempt to replicate Charness & Gneezy (2010) as we 

seek to keep the problem as cognitively simple to the subjects as possible, while testing 

purely for any illusion of control.   
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Charness & Gneezy (2010) concluded that the illusion of control exists simply 

because the majority (68%) of subjects preferred to exercise control when there were no 

costs (Treatment 3).  Charness & Gneezy (2010) states that “if people were indifferent, 

we should expect 50% choosing to roll themselves”.  Charness & Gneezy (2010) then 

performed a binominal test (Siegel & Castellan 1988) and finds that the proportion 

choosing to roll is significantly different than “random prediction”.  We think that this 

conclusion is problematic because they made the assumption that, if people are 

indifferent, then they would randomise their choices.  Additionally, we have improved 

on the design of Charness & Gneezy (2010) by allowing subjects to exhibit preference 

for not exercising control.  Some subjects might prefer to not have control as they wish 

to transfer responsibilities to the experimenters, that is, the subjects may prefer not to be 

the one to blame for an undesired outcome.  As opposed to Charness & Gneezy (2010), 

where the subjects have a binary choice between control and no control, our design 

makes it possible to measure gradation of preferences that range from weak to strong.  

We also attempt to gain insight into the reason behind subjects‟ actions by way of a 

post-experimental questionnaire.  

A pilot study
10

 (see Poon & Sastro (2010), henceforth “Pilot”) employed the 

BDM mechanism to elicit preferences for control or no control.  The Pilot reveals that a 

 
                                                        

10 Note that our Pilot did not show any illusion of control, with 23% choosing to exercise control 

in T1.  The Pilot was initially set out to test three factors that could contribute as the driving force behind 

the illusion of control, namely, (i) perceived skill level; (ii) distrust towards experimenter; and (iii) the fun 

factor.  These three factors are arguably contributing factors for any sort of illusion of control phenomena 

observed in the real world and in the laboratory.  However, since the Pilot showed no significant 

incidence of illusion of control, the three factors will not be tested in isolation as proposed in the Pilot.   
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significant number of subjects misinterpreted the BDM mechanism and failed to 

optimise according to their beliefs. i.e., the post-experimental questionnaire in the Pilot 

reveals that a significant number of the subjects made choices that are inconsistent with 

their beliefs due to misconception of the BDM mechanism.   Plott & Zeiler (2005) have 

shown that these misconceptions of the BDM mechanism can be eliminated by 

introducing a series of measures. Plott & Zeiler (2005) called this procedure a „revealed 

theory methodology‟ as their experimental procedure is built upon implicit procedures 

already existing in the literature.  Specifically, Plott & Zeiler (2005) provided subjects 

with (i) a detailed explanation of the mechanism and how to arrive at valuations; (ii) 

paid practice using mechanism; and (iii) anonymity.   However, Plott & Zeiler (2010) 

recognize that the Plott & Zeiler (2005) procedure was not developed to control for 

misconceptions about random devices associated with lotteries.  The disappearance of 

WTP-WTA gap was only visible for the endowed mugs but not lotteries. Plott & Zeiler 

(2010) states that: 

To properly apply revealed theory methodology to remove misconceptions about 

random devices in order to test theories of preference over lotteries, the literature 

warns that one must attend to numerous types of misconceptions related to 

random devices.  The challenge seems to stem from difficulties some individuals 

have with the notion of randomness itself.  For example, some of our subjects 

reported believing that they could accurately guess the lottery outcomes. 
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Instead of using the BDM mechanism as in the Pilot, we will instead use the 

Multiple Price List
11

 (MPL) mechanism in Rydval et al. (2009b).  The alternative 

mechanism is motivated by the idea that BDM mechanism is cognitively demanding 

and hence increases decision costs. The MPL mechanism puts less cognitive strain on 

the subject because, instead of coming up with a value herself, a subject is presented 

with a list of numbers and she would have to compare each of them to the lottery.  

Bostic et al. (1990) employed a series of successive choices (similar to the MPL 

mechanism) to determine, for each subject, a cash amount X that is indifferent to a given 

bet, in the context of preference reversal.  They observed a reduced level of preference 

reversal because of the decrease in the degree of overpricing in $-bets. Presenting 

subjects with binary choices rather than a lengthy explanation and practice rounds 

would also reduce the cognitive load on the subjects. 

Plott & Zeiler (2007) investigate the possibility that classical preference theory, 

working through certain experimental procedures, as opposed to endowment effect 

theory, accounts for observed exchanged asymmetries.  Several classical preference 

theories, such as signaling theory; other-regarding preferences; and information 

aggregation and cascade theory, are hypothesized to be at play. Plott & Zeiler (2007) 

attempted to rule out these procedure-driven explanations and to test purely for the 

endowment effect theory.  The four procedure-driven explanations are identified as (i) 

Method and language used to endow subjects; (ii) Suggestions of relative value; (iii) 

 
                                                        
11 The MLP mechanism works by presenting a list of x prices in fixed or variable increments.  The 

subjects were then asked to indicate their willingness to pay the listed prices one by one.  Subjects are 
informed that only one of their x decisions will be payoff-relevant and determined randomly. 
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Location of endowed good at time of choice; (iv) Public revelation of choices.  The 

results of Plott & Zeiler (2007) shows endowment effect theory is not robust since 

observed exchange asymmetries are not significant under treatment that removes all 

avenues of procedural influence.  This result important implications for this paper in 

that the experiment procedure must be carefully thought out for the illusion of control to 

be tested in isolation.  Factors such as effort of exercising control, specific wording of 

instructions, anonymity and information cascades had to be given carefu consideration 

in our experimental procedures.  

By Langer‟s (1975) definition, illusion of control is where individuals believe that 

exercising personal control over events with known probabilities will somehow improve 

their chance of success.  We relax this definition and investigate whether illusion of 

control persists even when the probability of success is ambiguous.  Charness & Gneezy 

(2010) looked at whether illusion of control influences investment decisions under risk.  

However in the real world investment decisions are rarely risk-free with precise 

probabilities of outcomes.  We hence attempted to fill this gap by closely examining 

whether illusion of control is robust under ambiguity using an Ellsberg Urn set-up. 

Expected Utility Theory of von Neumann & Morgenstern (1947) assumes that 

probabilities of outcomes are known.  However, real world situations are rarely 

presented in precise probabilities with known outcomes.  Real world situations are more 

complex and are comprised of unknown/vague probabilities and possibly 

unknown/vague outcomes.  In almost all instances, people have a vague idea of the 

probability distribution of events.  A vast amount of literature has made the distinction 
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between precise probabilities and unknown/vague probabilities (see Camerer & Weber 

(1992) for a comprehensive review of the literature).  Knight (1921) distinguished 

between measurable uncertainty or risk, which can be represented by precise 

probabilities, and immeasurable uncertainty, which cannot. This distinction is later 

coined “Knightian uncertainty”, and the idea extends beyond ambiguous probabilities to 

ambiguous outcomes. Ellsberg (1961) argued that people‟s willingness to act in the 

presence of uncertainty depends not only on the perceived probability of the event in 

question, but also on its vagueness or ambiguity.  The Ellsberg paradox presents 

compelling examples in which people are ambiguity-averse.   

Many subsequent experiments
12

 have confirmed that subjects are willing to pay to 

avoid ambiguity.  Interesting, these papers also found ambiguity seeking behaviour for 

lotteries with a small probabilities of a payoff; and also lotteries with high probabilities 

of a loss. In this thesis, we will stick with the following definition of ambiguity (Fellner, 

1961; Frisch & Baron, 1988), which defines it as an uncertainty about probability, 

created by missing information that is relevant and could be known.  We also use the 

term “risk” to define a precise and known probability distribution
13

. 

♦  ♦  ♦ 

 

 
                                                        
12 Einhorn & Hogarth, 1986; Curley & Yates, 1989 
13 Ellsberg (1961) defined “risk” as something that exists when “a subject is willing to base his decisions 

on a definite and precise choice” (p. 647) of a single probability distribution over the relevant future 
events.  
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3.3. Illusion of Control: Experimental Design 

Two treatments are designed to test the hypothesis that the illusion of control is not 

robust under risk and ambiguity.  We also hypothesize a higher percentage of 

participants showing illusion of control under ambiguity than those under risk. 

Using Charness & Gneezy (2010) as a base
14

 we incorporated the MPL method, 

and shifted the focus away from investment decisions onto the illusion of control. We 

no longer asked subjects to choose the amount invested.  All subjects would be entered 

in the lottery where there was always a 50:50 chance of winning and earning $25, or 

losing and earning nothing.  At the end of this MPL stage subjects could gain between 

$0 and $1 as a result of expressing their preference.  For a subject to guarantee control, 

he/she will have to be willing to forgo a maximum of $1 extra payment.    

The MPL mechanism operates in the following manner: The participants are first 

presented with a choice between exercising control and not exercising control.  They are 

subsequently presented with ten binary choices: for each of these ten choices, subjects 

can choose to either exercise or not exercise control, also, a small amount of guaranteed 

payoff would be attached to the choice of exercising control or not exercising control 

(see Appendix B3 for the exact questions that the participants faced).   These small 

amounts of payoff range from $0.2 to $1.0 in $0.2 increments.  Decisions 2 to 11 are 

presented on the same page; this is our way of ensuring that participants would be more 

likely to make consistent responses.  The reason why the first question is asked on a 

 
                                                        
14 The relevant treatments from the baseline paper are treatments 1, 2, 3 and 7. 
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separate page is to prevent any „read ahead‟ effects that can potentially affect our results 

to that question.  The subjects are told to choose their preferred option in each of the 

eleven pairs and that one of the eleven pairs will be randomly selected to be executed. 

The experiment consists of two treatments.  Treatment one examines the illusion 

of control under risk, and treatment two examines the illusion of control under 

ambiguity. 

Treatment one (T1) is the baseline treatment that measures the subjects‟ 

preference for control under risk. In this treatment, participants exercise control by 

picking three numbers out of six as the „success numbers‟ and rolling the die 

themselves.  If the number realised by the die is one of the three success numbers, 

subjects would win $25.  If the subjects opt for not exercising control, the experimenter 

would first choose three numbers out of three randomly and then roll the die for the 

subject.  By definition, the illusion of control is not to be caused by confusion so the 

dice game is deemed appropriate because of its transparency.  In addition, it is 

commonly used in previous illusion of control literature so it is convenient for 

comparison purposes. 

Both the selection of the „success numbers‟ and the implementation of the roll are 

conducted in a private room, which is consistent with Treatment 1 of Charness & 

Gneezy (2010).  We have ensured that the non-monetary cost of exercising control 

(such as time and effort) is the same as not exercising control, as in both cases the 

subject would need to be present in the private room when the dice game is 

implemented. 
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Treatment 2 (T2) introduces ambiguity by introducing the Ellsberg urn set-up.  

Subjects are told that the opaque bag has 10 dice in it.  Each die can either be red of 

blue but the proportion of the red and blue dice is unknown to the subjects.  Similar to 

T1, the subjects are then presented with a series of decisions between exercising control 

and not exercising control.  The subject would win $25 if the colour matches the 

„success colour‟ and nothing otherwise.  The subjects‟ choices are executed in the 

private room. 

♦  ♦  ♦ 
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3.4. Illusion of Control: Experimental Procedures 

A total of 60 individuals took part in the experiment, drawn from the general student 

population at the University of New South Wales.  Two treatments were conducted in 

separate sessions with 30 subjects in each session.  Each session lasted 45 minutes.  

Subjects were recruited from the existing ASBLab ORSEE subject pool (Greiner, 

2004).   

At the start of each experimental session for both treatments, each respondent was 

seated at a partitioned computer terminal at random.  Each session began with a 5 

minute reading time of the instructions;
15

 followed by a scripted summary of the 

instructions.  Participants were reminded that the implementation of the lottery (rolling 

of dice in T1 and drawing of dice in T2) was done in a private room regardless whether 

they wish to do it themselves or by the experimenter.   

The decision component of our experiment involved eleven pairwise choices and 

was computerised using z-Tree (Fischbacher, 2007), as shown in Appendix B3. Subjects 

made their decisions independently, and communication was not allowed. 

On the first screen subjects were to choose between Option A (exercising control) 

and Option B (not exercising control).  On the second screen, subjects faced 10 pairwise 

choices between the two options plus a varying monetary amount that ranges from $0.2 

to $1.0 in $0.2 increments.  In T1, Option A involved the participant choosing her three 

 
                                                        
15 All the documentation used in our experiment including the Experimenter Script, Participant 
Instructions, and z-Tree screenshots can be found in the Appendices. 



Chapter 3. Illusion of Control 

61 
 

  

„success numbers‟ and rolling the die herself.  If the number realised by the dice-roll is 

one of the „success numbers‟, she wins $25, otherwise, she wins nothing.  Option B in 

T1 involved the experimenter randomly choosing three „success numbers‟ (via choosing 

three faced down cards numbered 1 to 6) for the participant and rolling the die for her.  

In T2, Option A involved the participant choosing her three „success colour‟ and 

drawing a die herself.  If the colour realised by the dice-draw
16

 is one of the „success 

colours‟, she wins $25, otherwise, she wins nothing.  Option B in T2 comprised of the 

experimenter choosing a „success colour‟ randomly (via flipping a coin) for the 

participant and drawing the die for her.   

Once all decisions had been made, we allowed a subject to randomly selected one 

of the eleven decisions to be implemented.  Similar to Charness & Gneezy (2010), we 

called on subjects one at a time to play the lottery in a private room. During this time 

participants were also asked to complete a post-experimental questionnaire which 

collected data on demographics, as well as their perception of how exercising control 

and not exercising control would impact their chances of winning.  The questionnaire is 

shown in the final screenshot in Appendix B3.   At the end of each session subjects were 

paid in cash. They received a show-up payment of $5.00, as well as the performance 

payment. The average performance related payoffs for our experiment were $11.7 in 

T1, and $10 in T2. In T2, an upward adjustment of $5 for each participant was made to 

 
                                                        
16 One die is drawn from a small brown paper bag filled with 10 dice.  The bag is lift up to above the eye 
level of the person drawing the dice to prevent cheating. 
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adjust for the lower than expected average payment.  Note that the expected total payoff 

for each both T1 and T2 is $18. 

Approximately an equal number of males and females took part, with an average 

age of 23. Slightly fewer than half of the participants were studying a business related 

degree, approximately one third were from an engineering background, and the 

remainder was from various other fields. Roughly 89% of subjects had an Asian 

background, and 85% identified themselves as international students.  A summary table 

of the demographics data across the two treatments is presented in Table 10 below: 

Table 10.  Demographics across the two treatments 

 Treatment 1 Treatment 2 

Number of subjects 30 30 

   

Female 16 (53%) 12 (40%) 

Male 14 (47%) 18 (60%) 

   

Mean age 23.6 22.7 

Max age 37 35 

Min age 18 20 

   

Faculty:   

Australia School of Business 11 (37%) 15 (50%) 

Engineering 8 (27%) 9 (30%) 

Others 11 (37%) 6 (20%) 

   

International student 24 (80%) 27 (90%) 

Local student 5 (17%) 2 (7%) 

Not disclosed 1 (3%) 1 (3%) 

   

Asian country of birth 27 (90%) 26 (80%) 

   

Average payment $16.7 $20.0 
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3.5. Illusion of Control: Results and Discussion  

Our results reinforce the findings of previous literature: we found that illusion of control 

is not robust to cost.  In line with Charness & Gneezy (2010), the majority of the 

participants had a preference for control when there are no costs in exercising control; 

and there is stronger evidence of such preference in the ambiguity treatment.  

Furthermore, we find no evidence of illusion of control under cost in both treatments of 

risk and ambiguity.   

 

Figure 7.  Preference for control 

 

The reason for testing illusion of control under ambiguity is to draw stronger 

conclusions about the robustness of illusion of control.  This is because most decisions 

in life do not have a well-defined set of probabilities and outcomes.  As reported in 

Figure 7, we found that a slightly greater proportion of participants indicated preference 

for control under ambiguity compared to under risk, which confirms our a priori belief.  
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We also found that the illusion of control is not robust under costs:  Only 7% (2 

subjects) and 10% (3 subjects) of subjects showed a preference for control under risk 

and ambiguity, respectively.  Notably, of those 5 subjects who indicated a preference for 

control, 4 had a WTP less than $0.5; the fifth person had a WTP of $0.6.  Arguably, the 

four subjects who had a WTP of less than $0.5 might think that these amounts would 

have rounded down and hence ignored those costs (they might be unaware of the round-

up policy of the ASBLab). 

The majority of subjects behaved according to our theoretical prediction of 

indifference.  These subjects preferred control when there is an addition monetary 

amount attached to that choice, which could be as little as $0.2.  Likewise, these 

subjects preferred no control when there is an additional monetary amount attached to 

the choice of not exercising control.  63% of subjects were indifferent under risk, and 

67% of subjects were indifferent under ambiguity (T2). 

 

Figure 8.  Distribution of preferences under costs (T1) 
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Figure 9.  Distribution of preferences under costs (T2) 

 

As shown in Figures 8 and 9, approximately a quarter of subjects showed 

inconsistent preferences with strictly dominated choices.  We offer several explanations 

for these: 

1. Confusion on the interface:  In each treatment, three subjects (10%) put their 

hands up to ask for clarifications while making decisions 2 to 11 (see Appendix 

B3 for screenshots).  This confusion stems from the fact that subjects had to 

make ten binary choices on one screen but only one binary choice on the first 

page. We detected some confusion in the pilot experiments and have 

subsequently attempted to rectify it to the best of our ability through more 

detailed explanation both in the instructions (verbally and on paper) and on the 

computer screen.  Unfortunately we were unsuccessful in completely 

eliminating this confusion.  This confusion is evident by the decision time 

required for those who made inconsistent choices, where 40% of them required 
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more than 3 minutes for decisions 2-11.  This is to be compared to those who 

made consistent choices, where only 13.3% of them required more than 3 

minutes.  

2. Manifestation of rounding:  Of those 15 subjects who showed inconsistent 

preferences, 7 (47%) of them showed deviation from theoretical prediction of 

indifference only for small ($0.2, $0.4, $0.6) monetary amounts.  We conjecture 

that this could be due to the fact that the subjects disregarded these small 

amounts due to rounding.  Again, those subjects might be unaware of the round-

up policy of the ASBLab. 

As opposed to Charness & Gneezy (2010), our design does not restrict to 

preference for only control.  We have designed our experiment to allow also for 

preference for no control.  Our results show that only one person had a strong 

preference for no control in treatment one with a WTP of $1.0.   

Surprising, we found that ambiguity does not increase the occurrence of illusion 

of control under costs.  We recognize that the two treatments are not directly 

comparable as the lottery in T1 consisted of rolling a die, whereas in T2 it was pulling a 

die out of a bag.  We kept the lottery in T1 as it was in Charness & Gneezy (2010) for 

comparability with our baseline paper.  The post-experimental questionnaire reveals that 

most subjects in T2 were able to compute the even probability of success even without 

being explicitly told so.  This is in line with previous psychology literature which 

suggests that illusion of control is only material when the subjects do not to think about 

the financial ramifications of exercising control (Thompson et al., 1998; Bouts and Van 
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Avermaet, 1992), which begs the question of whether illusion of control is a meaningful 

anomaly. 

On a side note, we collected data for the subjects‟ beliefs in the post-experimental 

questionnaire.  The data reveals that 10 out of 30 subjects in T1 believed that exercising 

control has a positive influence.  Those 10 subjects consisted of the two that had a 

positive WTP for control; four that showed inconsistent preferences and four that were 

indifferent.  This is a clear illustration of divergences between incentivised decisions 

and non-incentivised opinions.  Interestingly, the explanations for these beliefs are 

mostly consisted of lucky numbers and/or personal luck.  In contrast, only 2 out of 30 

subjects in T2 believed that exercising control has a positive influence.  Those two 

subjects showed a more analytical approach towards increasing the probability of 

success, such as observing what other participants drew out (which was difficult as 

subjects were prohibited from communicating) and looking for hints dropped by the 

experimenter.  Only one of those two subjects had a non-zero WTP for exercising 

control. 

We acknowledge a potential design flaw in our experiment.  The design was 

originally meant to measure the strength of preferences through small incremental 

monetary payoffs.  However, the round-up policy of the ASBLab where the experiment 

was conducted requires that all additional amounts be rounded to $1.0.  Experienced 

subjects of the ASBLab might have known and understood that the final payoff would 

be rounded up.  Hence our design might not capture the strength of preferences.  This 

can be rectified by scrapping the round-up rule or increasing the monetary payoff to ($1, 
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$2, $3, …) instead of the current ($0.2, $0.4, … , $0.8, $1.0) in an additional 

experiment.  Nevertheless, our results show that the illusion of control is not robust 

under risk and ambiguity when exercising control is costly. 

♦  ♦  ♦ 
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CHAPTER 4:  CONCLUSION 

Many behavioural economics concepts are discovered in the laboratory.  This thesis has 

addressed the importance of external validity (simulating reality) in experimental design 

concerning behavioural anomalies.  This is especially true for lab experiments where 

every seemingly minute detail has to be carefully considered by the experimenter.   

We have drastically reduced the occurrence of preference reversals in our 

improved experimental design.  The prominence hypothesis suggests that individuals 

anchor on the payoff for the pricing task and probability for the choice task.  Empirical 

evidence shows that people tend to overprice the $-bet and fail to discount for the low 

probability.  Our results show that repetition of tasks with feedback has a strong 

negative effect on the valuation of the $-bet over time.  In real life, people often learn 

from their personal experience and the consequences of their decisions.  Our results 

show that the preference reversals phenomenon is prominent in the early rounds of the 

experiment, but it quickly disappears with repetition and feedback.   

We have also found supporting evidence for the “Discovered Preference 

Hypothesis”.  In the repeated choice tasks of the preference reversals experiment, we 

found that the majority of the subjects switched between the $-bet and P-bet more than 

once over the ten rounds.  We interpret this as participants not being sure what their 

underlying preferences are, and their true preferences are shaped through experience. 

The implication of our results is that irrationality and anomaly are especially 
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pronounced in novel decision tasks.  However, people do learn from their experiences 

and develop more consistent, rational choices. 

In line with previous literature, we have found that the illusion of control is not 

robust to cost.  In addition, we found that the illusion of control is not robust to costs 

even after introducing ambiguity.  We do, however, observe a preference for control 

when exercising control is free.  Rather than using the BDM mechanism (as we did in 

an earlier pilot), we have introduced a MPL design for eliciting indifference that is 

cognitively simpler to understand.  Using the MPL mechanism, we have significantly 

reduced misconception of the BDM mechanism found in the Pilot study, with more than 

60% behaving in accordance to theoretical indifference predictions. 

♦  ♦  ♦
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APPENDIX A1.  PARTICIPANT INSTRUCTIONS (PR) 

PARTICIPANT INSTRUCTIONS  [Treatment 1] [Treatment 2] 
 
Welcome to the experiment and thank you for coming!  
 
In this experiment you will be making a series of decisions. Mainly these will be decisions about buying in 
auctions and choosing between two alternatives.  We expect that most people will earn some money at the 
end of the experiment.  Your earnings are determined by your own choices and those of others in ways that 
will be explained in more details below. You cannot lose anything by taking part. 
 
There must be no talking during the experiment unless you want to ask us a question - in which case, simply 
raise your hand - and you must not look at what other people are doing.  If you fail to follow these rules you 
will be asked to leave and you will forfeit your payment.  
 
We will now proceed as follows:  We first explain “vouchers” used in this experiment; then we explain the tasks 
in which the vouchers are used. 
 
THE VOUCHERS 
All of the tasks in this experiment require you to make simple decisions about what we will call “vouchers”. The 
following are two examples of what a voucher could look like. We will refer to the first type as a “lottery” 
voucher and the second as a “fixed amount” voucher.   The numbers inside the box are amounts of money that 
you could win.  In the first example below, it is either $10 or nothing.  In this case, a computer will generate a 
random number from 1 to 100 to determine the outcome of this “lottery” voucher.  If the random number 
generated by the computer is 1 to 60 inclusive, then the holder of the voucher would win $10. If the random 
number generated by the computer is 61 to 100 inclusive, then the holder of the voucher would not win 
anything.  So, owning this voucher would mean that you would play a lottery which gives you 60 chances out of 
100 of getting $10, and 40 chances out of 100 of getting nothing. 
 
Many of the tasks involve decisions about lotteries like these. The amounts to win, and chances of winning 
differ from task to task. 
 
“Fixed amount” vouchers are even simpler than “lottery” vouchers.  For example, in the second example 
below, the amount inside the box is the prize you could win.  In this case, any numbers from 1 to 100 will result 
to a win of $5. If you owned this voucher at the end of the experiment, we would pay you $5 for sure. 
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THE TASKS 
There are two types of task in the experiment, and there are 31 tasks in total/40 tasks in total. 

 

Outline of Tasks: 
 

1. Practice round (1 round) 
2. For Real: Fixed value auctions (10 rounds) 
3. Practice for lottery vouchers (1 round) 
4. For Real: 2 x Lottery vouchers auctions (2 x 10 rounds) 
5. For Real: One Choice task   
4. For Real: 2 x Lottery vouchers auctions, one choice task (repeated for 10 rounds) 
5. Questionnaire 
6. Questionnaire 

 
In each task, regardless of whether you are bidding or choosing, all we want you to do is to give an honest and 
considered response. For example, in an auction where you have the opportunity to buy a voucher, we would 
ask you to bid according to what you think it is worth to you: no more and no less. When offered a choice 
between two vouchers, we simply ask that you pick the one you would rather have.   
 
There are no tricks involved in our tasks, neither are there right or wrong answers. We simply want you to give 
honest and considered responses.  Moreover, it is in your interest to do just this. 
 
One of the tasks you face is for real. In the task that is for real we will execute any decisions that you have 
recorded for that task and you will be paid accordingly.  If you own a voucher, we will pay you the amount 
stated if it is a fixed amount like the one in example 2. If it is a lottery, such as the one in example 1, the 
computer will randomly generate a number from 1 to 100 to determine your payoff.  Your total payoff is your 
initial cash endowment minus any amount you have agreed to pay to buy a voucher, plus the payoff of the 
voucher, if applicable.  If the task that is faced for real is a choice task, you will simply be awarded with the 
voucher that you have chosen. 
 
The task that is real for you is determined at random. Each task is equally likely to be the one that you face for 
real, but you won’t know which task is for real until the end of the experiment so the best you can do is simply 
give honest and considered responses to each task. 
 
At the end of the experiment, when you have given responses to all of the tasks, the computer will tell you 
which task is real for you. We already know which task is real for each of you. Everyone taking part has a 
unique subject number and we have run a computer program which has randomly selected the real task for 
each subject number. In fact, we have a computer printout here which tells us which question will be for real 
for each of you and, if you want us to, we can check this printout, at the end of the experiment, to confirm that 
you have faced the correct task for real.  
 
Please press “I am ready to proceed to practice round” on your computer when you have understood all of the 
above instructions.  If you have any queries, please raise your hand and the experimenter will come to assist 
you. 
 
Please proceed to the next page for instructions for the practice round. 

Type 1:   Bidding tasks:  In some tasks we will give you cash, and then invite you to bid in an auction to buy a 
voucher.  Your job will be to decide what amounts you are prepared to pay to buy a voucher. There 
are 30 of these tasks. 
 

Type 2: Choice task/tasks: In this task/these tasks you will be asked to choose between a pair of vouchers.  
There is only 1 such task and it will be the final task/There are 10 such tasks. 
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1. PRACTICE ROUND 

The top line tells you that this is a practice. That means this is not one of the tasks that could be for real. 
Nevertheless, it is in your best interest to treat it as though it was real so that you can familiarise yourself with 
the bidding procedures. 
 
Your screen describes an auction in which you are invited to try to buy the voucher on your screen. The top 
right corner tells you how many people are taking part in this auction.  There are always 5 people including you 
in each auction, but you won’t know which of the other people in the room are participating in your auction. 
 
The top left corner tells you that, in this task, you have been given $10 cash endowment.  If this task were for 
real, that $10 would be yours to keep, minus any amount which you spend in order to purchase the voucher 
displayed on your screen.   
 
In this case, the voucher is not a lottery. For each person it gives a certain amount of money, however, the 
value of the voucher is different for different people in the room: for some of you it is worth $7.75, for some it 
is worth $5.75 and for others it is worth only $3.75. In making your decisions, you should be concerned only 
with its value to you. 
 
Immediately below the voucher, you are told that you now have the opportunity to try to buy the voucher.  
 
 In a moment we will ask you to state amounts of money you would or would not pay.  When everyone has 
done this, the market price will be set.  The responses you have given will determine whether or not you buy 
the voucher at this price. 
 
How the market price is set is explained in the following page, but first, we will explain how you record your 
willingness to pay for the voucher. 
 
Click “Begin” now. 
The computer is now asking you whether you are willing to pay $10 to buy the voucher. 
 
If you said yes to this, then if this task were for real, if the market price which emerged was $10 or less, you 
would buy the voucher and you would pay the market price for it from your cash endowment.   
 
For the purpose of this practice, let’s suppose that no-one is willing to pay $10 for their voucher. So please click 
“no”. 
 
You are now being asked whether you are willing to pay $8 for the voucher.  
If you said yes to this, then if this task were for real, and the market price was $8 or less, you would buy the 
voucher and you would pay the market price for it from your cash endowment. 
 
Would you now respond to this and subsequent questions carrying on until your screen displays the terms of 
trade you are about to agree for this task. 
 
 If you want to, you can change your decisions for this task at this stage by clicking ‘Cancel’: that will allow you 
to begin the task again. On the other hand, once you have confirmed your decision you cannot change it later 
on. You would then be obliged to trade on the terms you have stated if this task were for real.  
 
When everyone has confirmed their decisions, the market price will be set.   
 
The screen will display “The market price is ****” and below that you are reminded about what you decided 
and told whether or not you have bought the voucher at this price. 
 
Please proceed to the next page for an explanation of how the market price is set. 
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HOW THE MARKET PRICE IS SET 

Think about an auction in which five people had recorded their willingness to pay for a voucher. Suppose we 
ranked them according to how much they had bid and suppose that person 1 said they were willing to pay $1 
but not $2; person 2 said they were willing to pay $2 but not $3; and so on down to person number 5 who said 
they would pay $5 but not $6.   
 
 

Person Yes No Trade 

1 $1 $2  

2 $2 $3  

3 $3 $4  

4 $4 $5  

5 $5 $6  

 
 
The ‘No’ column here shows the lowest price at which each person would not be willing to trade.  So, person 1 
would not want to buy if the price were $2 and so on. The computer’s rule is to take the middle value of these 
“No’s” and set this as the market price. So the market price is always that price at which the person with the 
middle valuation is not willing to trade.  
 
So, in this case, the market price would be $4: persons 4 and 5 will buy, because they are willing to pay this 
much, but persons 1,2 and 3 will not trade because the market price is more than any of them are willing to 
pay.  Therefore, in this case, persons 4 and 5 will buy the voucher for $4. 
 
This rule is our way to simulate price determination in real markets. In any market the price is determined by 
the valuations of the people who are participating in it. In this experiment the price approximately reflects the 
valuation of the average participant. Another feature of our rule is that no one can manipulate the price to 
their own advantage. 
 
To illustrate this, look again at the table. Only persons 4 and 5 are trading at the market price.  Now it might 
occur to one of them that it would be better for them if the market price were lower so that they could pay less 
for their voucher.  However, the only way that they could affect the price is by stating a valuation less than the 
current market price: but then, they would end up being one of the participants who did not trade, so if they 
succeeded in lowering the price, they would not benefit from it because they would no longer trade! 
 
Now that probably sounds horribly complicated! But don’t worry about it. We suggest that your best policy is 
just to think about this like an ordinary price. You can’t manipulate the price to your advantage, so we ask you 
to take our word for it that the best thing to do is to just respond honestly to the questions posed to you.    
 
When you are asked if you would like to buy at such and such a price, just say “yes” if you would, and “no” if 
not. 
 
Please proceed to the next page. 
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2. FOR REAL: FIXED VALUE AUCTIONS   

You are now ready to proceed with an auction where you are invited to buy a voucher.  For each round you will 

be given $20.00 cash endowment to bid on the vouchers.  This will be just like the practice round except for 

two things: 

 

First:  The auction will have 10 rounds.  In each round, the same auction is repeated and it is entirely up to you 

whether you give the same response or a different response in each round.  

 

Second: These are not practices and every round of the auction is a task which could be the one that is for real 

for you.  If the one of the rounds in this auction is chosen to be paid for real, your total payment is your $5 

show-up fee + voucher earnings (if applicable) + any endowment remaining after bidding (if applicable). 

 

Please click “Proceed” when you are ready and follow the prompts on the computer. 

 

Please proceed with the next part of the instructions after you are done with the Fixed Value Auctions. 

 

LOTTERY VOUCHERS    

 

The next part of the experiment involves 2 more bidding auctions.  Each auction will have 10 rounds. 

 

These auctions will be the same as the ones you just completed except for one important difference: in those, 

each voucher had a fixed money value for you. So, although different people had different values on their 

vouchers, for each of you, it was obvious how much your voucher was worth to you. 

 

In the 2 auctions that follow, the vouchers will be lotteries that give some chance of winning money and some 

chance of not winning anything.  Because of this you will have to decide how much you think a voucher is 

worth to you; and different people may place different valuations on the same lottery depending on their 

attitude to chance. 

 

Before we begin these 2 auctions, we will have a practice round which is not paid for real. 

 

3. PRACTICE FOR LOTTERY VOUCHERS  

 

Click “Begin Practice” to begin.  This is an auction in which you have been given $8 cash endowment and you 

have the opportunity to buy the voucher.  Notice that the voucher is a lottery. 

 

In a moment, you will be asked to state which amounts you would or would not pay to buy the voucher.  The 

computer calculates the market price, just as it did in the earlier auctions.  Please make your decisions on the 

computer and confirm the terms of trade. 

 

Please proceed with the next part of the instructions after you are done with the practice round. 
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4. FOR REAL: LOTTERY VOUCHERS AUCTIONS  

 

You are now ready to proceed with TWO lottery auctions. Each auction will have 10 rounds and remember that 

any round could be the one that is real for you.  For each round you will be given $20.00 cash endowment to 

bid on the vouchers. 

 

Click “Proceed” to begin.  Follow the instructions on your screen at your own pace. 

 

At the end of the two auctions, there will be a choice task in which you are to choose the voucher you prefer.  

Note that if the choice task is chosen to be implemented for real, you will be then awarded with the voucher 

you chose. 

 

After all the decisions are made, you will have to complete a short questionnaire.  When this is done, the 

computer will show you which task is paid for real and calculates your payoff. Your total payment is your $5 

show-up fee + voucher earnings (if applicable) + any endowment remaining after bidding (if applicable).  

 

When everyone has completed the questionnaire, the experimenter will call on you one by one for 

payments. 
 

LOTTERY VOUCHERS 

The next part of the experiment involves 20 rounds of bidding auctions and 10 rounds of choice tasks.   

The tasks are presented to you in the following manner: 

 

2 rounds bidding of auctions 

        These are repeated 10 times. 

1 round of choice task 

 

The auctions will be the same as the ones you just completed except for one important difference: in those, 

each voucher had a fixed money value for you. So, although different people had different values on their 

vouchers, for each of you, it was obvious how much your voucher was worth to you. 

  

In the auctions that follow, the vouchers will be lotteries that give some chance of winning money and some 

chance of not winning anything.  Because of this you will have to decide how much you think a voucher is 

worth to you; and different people may place different valuations on the same lottery depending on their 

attitude to chance. 

 

For the choice tasks, you are to choose the voucher you prefer.  Note that if the choice task is chosen to be 

implemented for real, you will be then awarded with the voucher you chose. 

 

Before we begin these tasks, we will have a practice round which is not paid for real. 
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3. PRACTICE FOR LOTTERY VOUCHERS 

 

Click “Begin Practice” to begin.  This is an auction in which you have been given $8 cash endowment and you 

have the opportunity to buy the voucher.  Notice that the voucher is a lottery.   

 

In a moment, you will be asked to state which amounts you would or would not pay to buy the voucher.  The 

computer calculates the market price, just as it did in the earlier auctions.  Please make your decisions on the 

computer and confirm the terms of trade. 

 

At the end of the auction, the computer will randomly draw a number from 1 to 100 to determine the outcome 

of the lottery voucher.  The computer will then calculate your “payoff” for this practice round. 

 

Please proceed with the next part of the instructions after you are done with the practice round. 

 

4. FOR REAL: 2 X LOTTERY VOUCHERS AUCTIONS, ONE CHOICE TASK (REPEATED FOR 10 ROUNDS) 

 

You are now ready to proceed with the 30 tasks of which 1 can potentially be paid for real.   For each of the 20 

auctions, you will be given $20.00 cash endowment to bid on the vouchers. For the 10 choice tasks, you are to 

choose the voucher you prefer.   

 

At the end each task, the computer will randomly draw a number from 1 to 100 to determine the outcome of 

the lottery voucher.  The computer will then calculate your payoff for each task. 

 

Click “Proceed” to begin.  Follow the instructions on your screen at your own pace. 

 

After all the decisions are made, you will have to complete a short questionnaire.  When this is done, the 

computer will show you which task is paid for real and calculates your payoff. Your total payment is your $5 

show-up fee + voucher earnings (if applicable) + any endowment remaining after bidding (if applicable).  

 

When everyone has completed the questionnaire, the experimenter will call on you one by one for 

payments. 

 

 

End of instructions. 
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APPENDIX A2.  EXPERIMENTER SCRIPT (PR) 

Experimenter’s Version – Treatment One 

 

Outline of instructions (Treatment 1): 

 Explain vouchers 

 Explain the tasks and the random lottery mechanism 

 Voucher practice with fixed amount (1 round) 

 Explain how market price is set 

 For real, fixed value auctions (10 rounds) 

 Practice for lottery vouchers (1 round) 

 Lottery vouchers auctions for real (20 rounds) 

 Choice task (1 task) 

 Questionnaire 
 

Materials needed: 

 Forms 

 Pens 

 Scrap paper 
 

Start-up Procedure (Before Subjects Enter) 

 Distribute forms 

 Set up z-Tree 
o PR_T1T2_PracticeRound.ztt 
o PR_T1T2_Fixed.ztt 
o PR_T1_Lottery_PracticeRound.ztt 
o PR_T1_Lottery_Mbet.ztt 
o PR_T1_Lottery_Pbet.ztt 
o PR_T1_Choice.ztt 
o PR_T1_payoff.ztt 
o PR_questionnaire.ztq 

 

Arrival of Subjects 

 Check subjects have IDs on arrival 

 Check subjects are free for 70 MINS 
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[SCRIPT: All texts in brown are read.  All texts in square brackets are not on the participants’ instructions.] 

PARTICIPANT INSTRUCTIONS  [Treatment 1] 
 
Welcome to the experiment and thank you for coming!  
 
In this experiment you will be making a series of decisions. Mainly these will be decisions about buying in 
auctions and choosing between two alternatives.  We expect that most people will earn some money at the 
end of the experiment.  Your earnings are determined by your own choices and those of others in ways that 
will be explained in more details below. You cannot lose anything by taking part. 
 
There must be no talking during the experiment unless you want to ask us a question - in which case, simply 
raise your hand - and you must not look at what other people are doing.  If you fail to follow these rules you 
will be asked to leave and you will forfeit your payment.  
 
We will now proceed as follows:  We first explain “vouchers” used in this experiment; then we explain the tasks 
in which the vouchers are used. 
 
THE VOUCHERS 
All of the tasks in this experiment require you to make simple decisions about what we will call “vouchers”. The 
following are two examples of what a voucher could look like. We will refer to the first type as a “lottery” 
voucher and the second as a “fixed amount” voucher.   The numbers inside the box are amounts of money that 
you could win.  In the first example below, it is either $10 or nothing.  In this case, a computer will generate a 
random number from 1 to 100 to determine the outcome of this “lottery” voucher.  If the random number 
generated by the computer is 1 to 60 inclusive, then the holder of the voucher would win $10. If the random 
number generated by the computer is 61 to 100 inclusive, then the holder of the voucher would not win 
anything.  So, owning this voucher would mean that you would play a lottery which gives you 60 chances out of 
100 of getting $10, and 40 chances out of 100 of getting nothing. 
 
Many of the tasks involve decisions about lotteries like these. The amounts to win, and chances of winning 
differ from task to task. 
 
“Fixed amount” vouchers are even simpler than “lottery” vouchers.  For example, in the second example 
below, the amount inside the box is the prize you could win.  In this case, any numbers from 1 to 100 will result 
to a win of $5. If you owned this voucher at the end of the experiment, we would pay you $5 for sure. 
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THE TASKS 
 
There are two types of task in the experiment, and there are 31 tasks in total. 

 

Outline of Tasks: 
 

1. Practice round (1 round) 
2. For Real: Fixed value auctions (10 rounds) 
3. Practice for lottery vouchers (1 round) 
4. For Real: 2 x Lottery vouchers auctions (2 x 10 rounds) 
5. For Real: One Choice task   
6. Questionnaire 

 
In each task, regardless of whether you are bidding or choosing, all we want you to do is to give an honest and 
considered response. For example, in an auction where you have the opportunity to buy a voucher, we would 
ask you to bid according to what you think it is worth to you: no more and no less. When offered a choice 
between two vouchers, we simply ask that you pick the one you would rather have.   
 
There are no tricks involved in our tasks, neither are there right or wrong answers. We simply want you to give 
honest and considered responses.  Moreover, it is in your interest to do just this. 
 
One of the tasks you face is for real. In the task that is for real we will execute any decisions that you have 
recorded for that task and you will be paid accordingly.  If you own a voucher, we will pay you the amount 
stated if it is a fixed amount like the one in example 2. If it is a lottery, such as the one in example 1, the 
computer will randomly generate a number from 1 to 100 to determine your payoff.  Your total payoff is your 
initial cash endowment minus any amount you have agreed to pay to buy a voucher, plus the payoff of the 
voucher, if applicable.  If the task that is faced for real is a choice task, you will simply be awarded with the 
voucher that you have chosen. 
 
The task that is real for you is determined at random. Each task is equally likely to be the one that you face for 
real, but you won’t know which task is for real until the end of the experiment so the best you can do is simply 
give honest and considered responses to each task. 
 
At the end of the experiment, when you have given responses to all of the tasks, the computer will tell you 
which task is real for you. We already know which task is real for each of you. Everyone taking part has a 
unique subject number and we have run a computer program which has randomly selected the real task for 
each subject number. In fact, we have a computer printout here which tells us which question will be for real 
for each of you and, if you want us to, we can check this printout, at the end of the experiment, to confirm that 
you have faced the correct task for real.  
 
[In a moment we will start the computer software, please do not press any button on the screen at this stage 
as I will talk you through the practice round together. (z-Tree: PR_T1T2_PracticeRound.ztt)] 

Type 1:   Bidding tasks:  In some tasks we will give you cash, and then invite you to bid in an auction to buy a 
voucher.  [There are 30 bidding tasks, in which you will be given cash to bid in an auction to buy a 
voucher.] Your job will be to decide what amounts you are prepared to pay to buy a voucher.  
There are 30 of these tasks. 
 

Type 2: Choice task: In this task you will be asked to choose between a pair of vouchers.  There is only 1 
such task and it will be the final task. [There is also one choice task, in which you will be asked to 
choose between a pair of vouchers.] 
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Please press “I am ready to proceed to practice round” on your computer when you have understood all of the 
above instructions.  If you have any queries, please raise your hand and the experimenter will come to assist 
you. 
 
Please proceed to the next page for instructions for the practice round. 
 

1. PRACTICE ROUND 

The top line tells you that this is a practice. That means this is not one of the tasks that could be for real. 
Nevertheless, it is in your best interest to treat it as though it was real so that you can familiarise yourself with 
the bidding procedures. 
 
Your screen describes an auction in which you are invited to try to buy the voucher on your screen. The top 
right corner tells you how many people are taking part in this auction.  There are always 5 people including you 
in each auction, but you won’t know which of the other people in the room are participating in your auction. 
 
The top left corner tells you that, in this task, you have been given $10 cash endowment.  If this task were for 
real, that $10 would be yours to keep, minus any amount which you spend in order to purchase the voucher 
displayed on your screen.   
 
In this case, the voucher is not a lottery. For each person it gives a certain amount of money, however, the 
value of the voucher is different for different people in the room: for some of you it is worth $7.75, for some it 
is worth $5.75 and for others it is worth only $3.75. In making your decisions, you should be concerned only 
with its value to you. 
 
[Distribution of vouchers: Two of $3.75, one of $5.75, two of $7.75] 

Immediately below the voucher, you are told that you now have the opportunity to try to buy the voucher.  
 
 In a moment we will ask you to state amounts of money you would or would not pay.  When everyone has 
done this, the market price will be set.  The responses you have given will determine whether or not you buy 
the voucher at this price. 
 
How the market price is set is explained in the following page, but first, we will explain how you record your 
willingness to pay for the voucher. 
 
Click “Begin” now. 
The computer is now asking you whether you are willing to pay $10 to buy the voucher. 
 
If you said yes to this, then if this task were for real, if the market price which emerged was $10 or less, you 
would buy the voucher and you would pay the market price for it from your cash endowment.   
 
For the purpose of this practice, let’s suppose that no-one is willing to pay $10 for their voucher. So please click 
“no”. 
 
You are now being asked whether you are willing to pay $8 for the voucher.  
If you said yes to this, then if this task were for real, and the market price was $8 or less, you would buy the 
voucher and you would pay the market price for it from your cash endowment. 
 
Would you now respond to this and subsequent questions carrying on until your screen displays the terms of 
trade you are about to agree for this task. 
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 If you want to, you can change your decisions for this task at this stage by clicking ‘Cancel’: that will allow you 
to begin the task again. On the other hand, once you have confirmed your decision you cannot change it later 
on. You would then be obliged to trade on the terms you have stated if this task were for real.  
 
When everyone has confirmed their decisions, the market price will be set.   
 
The screen will display “The market price is ****” and below that you are reminded about what you decided 
and told whether or not you have bought the voucher at this price. 
 
Please proceed to the next page for an explanation of how the market price is set. [Let’s proceed to the next 
page of the instructions for an explanation of how the market price is set] 
 
HOW THE MARKET PRICE IS SET 
 
Think about an auction in which five people had recorded their willingness to pay for a voucher. Suppose we 
ranked them according to how much they had bid and suppose that person 1 said they were willing to pay $1 
but not $2; person 2 said they were willing to pay $2 but not $3; and so on down to person number 5 who said 
they would pay $5 but not $6.   
 
 

Person Yes No Trade 

1 $1 $2  

2 $2 $3  

3 $3 $4  

4 $4 $5  

5 $5 $6  

 
 
The ‘No’ column here shows the lowest price at which each person would not be willing to trade.  So, person 1 
would not want to buy if the price were $2 and so on. The computer’s rule is to take the middle value of these 
“No’s” and set this as the market price. So the market price is always that price at which the person with the 
middle valuation is not willing to trade.  
 
So, in this case, the market price would be $4: persons 4 and 5 will buy, because they are willing to pay this 
much, but persons 1,2 and 3 will not trade because the market price is more than any of them are willing to 
pay.  Therefore, in this case, persons 4 and 5 will buy the voucher for $4. 
 
This rule is our way to simulate price determination in real markets. In any market the price is determined by 
the valuations of the people who are participating in it. In this experiment the price approximately reflects the 
valuation of the average participant. Another feature of our rule is that no one can manipulate the price to 
their own advantage. 
 
To illustrate this, look again at the table. Only persons 4 and 5 are trading at the market price.  Now it might 
occur to one of them that it would be better for them if the market price were lower so that they could pay less 
for their voucher.  However, the only way that they could affect the price is by stating a valuation less than the 
current market price: but then, they would end up being one of the participants who did not trade, so if they 
succeeded in lowering the price, they would not benefit from it because they would no longer trade! 
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Now that probably sounds horribly complicated! But don’t worry about it. We suggest that your best policy is 
just to think about this like an ordinary price. You can’t manipulate the price to your advantage, so we ask you 
to take our word for it that the best thing to do is to just respond honestly to the questions posed to you.    
 
When you are asked if you would like to buy at such and such a price, just say “yes” if you would, and “no” if 
not. 
 
Please proceed to the next page. 

[I must stress that you should make your decision with consideration, but at the same time you should be 
attentive that others have to wait if you take too long to make your decision.  So please click through the 
screens at a reasonable pace.] 

 

2. FOR REAL: FIXED VALUE AUCTIONS  [z-Tree: PR_T1T2_Fixed.ztt] 

You are now ready to proceed with an auction where you are invited to buy a voucher.  For each round you will 

be given $20.00 cash endowment to bid on the vouchers.  This will be just like the practice round except for 

two things: 

 

[Subjects are endowed with $20.00.  Distribution of vouchers: Two of $13.75, one of $15.75, two of $17.75] 

First:  The auction will have 10 rounds.  In each round, the same auction is repeated and it is entirely up to you 

whether you give the same response or a different response in each round.  

 

Second: These are not practices and every round of the auction is a task which could be the one that is for real 

for you.  If the one of the rounds in this auction is chosen to be paid for real, your total payment is your $5 

show-up fee + voucher earnings (if applicable) + any endowment remaining after bidding (if applicable). 

 

[In a moment we will start the computer program]  

Please click “Proceed” when you are ready and follow the prompts on the computer. 

 

Please proceed with the next part of the instructions after you are done with the Fixed Value Auctions. 

 

LOTTERY VOUCHERS    

 

The next part of the experiment involves 2 more bidding auctions.  Each auction will have 10 rounds. 

 

These auctions will be the same as the ones you just completed except for one important difference: in those, 

each voucher had a fixed money value for you. So, although different people had different values on their 

vouchers, for each of you, it was obvious how much your voucher was worth to you. 

 

In the 2 auctions that follow, the vouchers will be lotteries that give some chance of winning money and some 

chance of not winning anything.  Because of this you will have to decide how much you think a voucher is 

worth to you; and different people may place different valuations on the same lottery depending on their 

attitude to chance. 

 

Before we begin these 2 auctions, we will have a practice round which is not paid for real. 
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3. PRACTICE FOR LOTTERY VOUCHERS [z-Tree: PR_T1_Lottery_PracticeRound.ztt] 
 

[In a moment we will start the computer program] Click “Begin Practice” to begin.  This is an auction in which 

you have been given $8 cash endowment and you have the opportunity to buy the voucher.  Notice that the 

voucher is a lottery. 

 
[Subjects are endowed with $8.00 to bet on a lottery voucher with a 30% chance to win $15] 
 

In a moment, you will be asked to state which amounts you would or would not pay to buy the voucher.  The 

computer calculates the market price, just as it did in the earlier auctions.  Please make your decisions on the 

computer and confirm the terms of trade. 

 

Please proceed with the next part of the instructions after you are done with the practice round. 

 

4. FOR REAL: LOTTERY VOUCHERS AUCTIONS  

 

[z-Tree: PR_T1_Lottery_Mbet.ztt, PR_T1_Lottery_Pbet.ztt, PR_T1_Choice.ztt] 

 

You are now ready to proceed with TWO lottery auctions. Each auction will have 10 rounds and remember that 

any round could be the one that is real for you.  For each round you will be given $20.00 cash endowment to 

bid on the vouchers. 

 

Click “Proceed” to begin.  Follow the instructions on your screen at your own pace. 
 
[Auction 1: Subjects are endowed with $20.00 to bet on a lottery voucher with a 19% chance to win $54] 
[Auction 2: Subjects are endowed with $20.00 to bet on a lottery voucher with a 81% chance to win $12] 
 
At the end of the two auctions, there will be a choice task in which you are to choose the voucher you prefer.  

Note that if the choice task is chosen to be implemented for real, you will be then awarded with the voucher 

you chose. 

 

[Choice Task: Subjects are to choose between ($12, p=0.81) and ($54, p=0.19)] 
 

After all the decisions are made, you will have to complete a short questionnaire.  [z-Tree: 

PR_questionnaire.ztq]   When this is done, the computer will show you which task is paid for real and 

calculates your payoff. Your total payment is your $5 show-up fee + voucher earnings (if applicable) + any 

endowment remaining after bidding (if applicable).  

 

When everyone has completed the questionnaire, the experimenter will call on you one by one for 

payments. 
 

End of instructions.  
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Experimenter’s Version – Treatment Two 

 

Outline of instructions (Treatment 2): 

 Explain vouchers 

 Explain the tasks and the random lottery mechanism 

 Voucher practice with fixed amount (1 round) 

 Explain how market price is set 

 For real, fixed value auctions (10 rounds) 

 Practice for lottery vouchers (1 round) 

 For real, Lottery vouchers auctions and choice tasks (30 tasks) 

 Questionnaire 
 

Materials needed: 

 Forms 

 Pens 

 Scrap paper 
 

Start-up Procedure (Before Subjects Enter) 

 Distribute forms 

 Set up z-Tree 
o PR_T1T2_PracticeRound.ztt 
o PR_T1T2_Fixed.ztt 
o PR_T2_Lottery_PracticeRound.ztt 
o PR_T2_Final.ztt 
o PR_T2_payoff.ztt 
o PR_questionnaire.ztq 

 
 

Arrival of Subjects 

 Check subjects have IDs on arrival 

 Check subjects are free for 70 MINS 
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[SCRIPT: All texts in brown are read.  All texts in square brackets are not on the participants’ instructions.] 

PARTICIPANT INSTRUCTIONS  [Treatment 2] 
 
Welcome to the experiment and thank you for coming!  
 
In this experiment you will be making a series of decisions. Mainly these will be decisions about buying in 
auctions and choosing between two alternatives.  We expect that most people will earn some money at the 
end of the experiment.  Your earnings are determined by your own choices and those of others in ways that 
will be explained in more details below. You cannot lose anything by taking part. 
 
There must be no talking during the experiment unless you want to ask us a question - in which case, simply 
raise your hand - and you must not look at what other people are doing.  If you fail to follow these rules you 
will be asked to leave and you will forfeit your payment.  
 
We will now proceed as follows:  We first explain “vouchers” used in this experiment; then we explain the tasks 
in which the vouchers are used. 
  
THE VOUCHERS 
All of the tasks in this experiment require you to make simple decisions about what we will call “vouchers”. The 
following are two examples of what a voucher could look like. We will refer to the first type as a “lottery” 
voucher and the second as a “fixed amount” voucher.   The numbers inside the box are amounts of money that 
you could win.  In the first example below, it is either $10 or nothing.  In this case, a computer will generate a 
random number from 1 to 100 to determine the outcome of this “lottery” voucher.  If the random number 
generated by the computer is 1 to 60 inclusive, then the holder of the voucher would win $10. If the random 
number generated by the computer is 61 to 100 inclusive, then the holder of the voucher would not win 
anything.  So, owning this voucher would mean that you would play a lottery which gives you 60 chances out of 
100 of getting $10, and 40 chances out of 100 of getting nothing. 
 
Many of the tasks involve decisions about lotteries like these. The amounts to win, and chances of winning 
differ from task to task. 
 
“Fixed amount” vouchers are even simpler than “lottery” vouchers.  For example, in the second example 
below, the amount inside the box is the prize you could win.  In this case, any numbers from 1 to 100 will result 
to a win of $5. If you owned this voucher at the end of the experiment, we would pay you $5 for sure. 
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THE TASKS 
 
There are two types of task in the experiment, and there are 40 tasks in total. 

 

Outline of Tasks: 
 

1. Practice round (1 round) 
2. For Real: Fixed value auctions (10 rounds) 
3. Practice for lottery vouchers (1 round) 
4. For Real: 2 x Lottery vouchers auctions, one choice task (repeated for 10 rounds) 
5. Questionnaire 

 
In each task, regardless of whether you are bidding or choosing, all we want you to do is to give an honest and 
considered response. For example, in an auction where you have the opportunity to buy a voucher, we would 
ask you to bid according to what you think it is worth to you: no more and no less. When offered a choice 
between two vouchers, we simply ask that you pick the one you would rather have.   
 
There are no tricks involved in our tasks, neither are there right or wrong answers. We simply want you to give 
honest and considered responses.  Moreover, it is in your interest to do just this. 
 
One of the tasks you face is for real. In the task that is for real we will execute any decisions that you have 
recorded for that task and you will be paid accordingly.  If you own a voucher, we will pay you the amount 
stated if it is a fixed amount like the one in example 2. If it is a lottery, such as the one in example 1, the 
computer will randomly generate a number from 1 to 100 to determine your payoff.  Your total payoff is your 
initial cash endowment minus any amount you have agreed to pay to buy a voucher, plus the payoff of the 
voucher, if applicable.  If the task that is faced for real is a choice task, you will simply be awarded with the 
voucher that you have chosen. 
 
The task that is real for you is determined at random. Each task is equally likely to be the one that you face for 
real, but you won’t know which task is for real until the end of the experiment so the best you can do is simply 
give honest and considered responses to each task. 
 
At the end of the experiment, when you have given responses to all of the tasks, the computer will tell you 
which task is real for you. We already know which task is real for each of you. Everyone taking part has a 
unique subject number and we have run a computer program which has randomly selected the real task for 
each subject number. In fact, we have a computer printout here which tells us which question will be for real 
for each of you and, if you want us to, we can check this printout, at the end of the experiment, to confirm that 
you have faced the correct task for real.  
 
[In a moment we will start the computer software, please do not press any button on the screen at this stage 
as I will talk you through the practice round together. (z-Tree: PR_T1T2_PracticeRound.ztt)] 

Type 1:   Bidding tasks:  In some tasks we will give you cash, and then invite you to bid in an auction to buy a 
voucher.  [There are 30 bidding tasks, in which you will be given cash to bid in an auction to buy a 
voucher.] Your job will be to decide what amounts you are prepared to pay to buy a voucher.  
There are 30 of these tasks. 
 

Type 2: Choice tasks: In these tasks you will be asked to choose between a pair of vouchers.  There is only 1 
such task and it will be the final task. [There are also 10 choice tasks, in those you will be asked to 
choose between a pair of vouchers.] 
 



Appendices 

88 

 

 

Please press “I am ready to proceed to practice round” on your computer when you have understood all of the 
above instructions.  If you have any queries, please raise your hand and the experimenter will come to assist 
you. 
 
Please proceed to the next page for instructions for the practice round. 
 

1. PRACTICE ROUND 

The top line tells you that this is a practice. That means this is not one of the tasks that could be for real. 
Nevertheless, it is in your best interest to treat it as though it was real so that you can familiarise yourself with 
the bidding procedures. 
 
Your screen describes an auction in which you are invited to try to buy the voucher on your screen. The top 
right corner tells you how many people are taking part in this auction.  There are always 5 people including you 
in each auction, but you won’t know which of the other people in the room are participating in your auction. 
 
The top left corner tells you that, in this task, you have been given $10 cash endowment.  If this task were for 
real, that $10 would be yours to keep, minus any amount which you spend in order to purchase the voucher 
displayed on your screen.   
 
In this case, the voucher is not a lottery. For each person it gives a certain amount of money, however, the 
value of the voucher is different for different people in the room: for some of you it is worth $7.75, for some it 
is worth $5.75 and for others it is worth only $3.75. In making your decisions, you should be concerned only 
with its value to you. 
 
[Distribution of vouchers: Two of $3.75, one of $5.75, two of $7.75] 

Immediately below the voucher, you are told that you now have the opportunity to try to buy the voucher.  
 
 In a moment we will ask you to state amounts of money you would or would not pay.  When everyone has 
done this, the market price will be set.  The responses you have given will determine whether or not you buy 
the voucher at this price. 
 
How the market price is set is explained in the following page, but first, we will explain how you record your 
willingness to pay for the voucher. 
 
Click “Begin” now. 
The computer is now asking you whether you are willing to pay $10 to buy the voucher. 
 
If you said yes to this, then if this task were for real, if the market price which emerged was $10 or less, you 
would buy the voucher and you would pay the market price for it from your cash endowment.   
 
For the purpose of this practice, let’s suppose that no-one is willing to pay $10 for their voucher. So please click 
“no”. 
 
You are now being asked whether you are willing to pay $8 for the voucher.  
If you said yes to this, then if this task were for real, and the market price was $8 or less, you would buy the 
voucher and you would pay the market price for it from your cash endowment. 
 
Would you now respond to this and subsequent questions carrying on until your screen displays the terms of 
trade you are about to agree for this task. 
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If you want to, you can change your decisions for this task at this stage by clicking ‘Cancel’: that will allow you 
to begin the task again. On the other hand, once you have confirmed your decision you cannot change it later 
on. You would then be obliged to trade on the terms you have stated if this task were for real.  
 
When everyone has confirmed their decisions, the market price will be set.   
 
The screen will display “The market price is ****” and below that you are reminded about what you decided 
and told whether or not you have bought the voucher at this price. 
 
Please proceed to the next page for an explanation of how the market price is set. [Let’s proceed to the next 
page of the instructions for an explanation of how the market price is set] 
 
HOW THE MARKET PRICE IS SET 
 
Think about an auction in which five people had recorded their willingness to pay for a voucher. Suppose we 
ranked them according to how much they had bid and suppose that person 1 said they were willing to pay $1 
but not $2; person 2 said they were willing to pay $2 but not $3; and so on down to person number 5 who said 
they would pay $5 but not $6.   
 
 

Person Yes No Trade 

1 $1 $2  

2 $2 $3  

3 $3 $4  

4 $4 $5  

5 $5 $6  

 
 
The ‘No’ column here shows the lowest price at which each person would not be willing to trade.  So, person 1 
would not want to buy if the price were $2 and so on. The computer’s rule is to take the middle value of these 
“No’s” and set this as the market price. So the market price is always that price at which the person with the 
middle valuation is not willing to trade.  
 
So, in this case, the market price would be $4: persons 4 and 5 will buy, because they are willing to pay this 
much, but persons 1,2 and 3 will not trade because the market price is more than any of them are willing to 
pay.  Therefore, in this case, persons 4 and 5 will buy the voucher for $4. 
 
This rule is our way to simulate price determination in real markets. In any market the price is determined by 
the valuations of the people who are participating in it. In this experiment the price approximately reflects the 
valuation of the average participant. Another feature of our rule is that no one can manipulate the price to 
their own advantage. 
 
To illustrate this, look again at the table. Only persons 4 and 5 are trading at the market price.  Now it might 
occur to one of them that it would be better for them if the market price were lower so that they could pay less 
for their voucher.  However, the only way that they could affect the price is by stating a valuation less than the 
current market price: but then, they would end up being one of the participants who did not trade, so if they 
succeeded in lowering the price, they would not benefit from it because they would no longer trade! 
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Now that probably sounds horribly complicated! But don’t worry about it. We suggest that your best policy is 
just to think about this like an ordinary price. You can’t manipulate the price to your advantage, so we ask you 
to take our word for it that the best thing to do is to just respond honestly to the questions posed to you.    
 
When you are asked if you would like to buy at such and such a price, just say “yes” if you would, and “no” if 
not. 
 
Please proceed to the next page. 

[I must stress that you should make your decision with consideration, but at the same time you should be 
attentive that others have to wait if you take too long to make your decision.  So please click through the 
screens at a reasonable pace.] 

 

2. FOR REAL: FIXED VALUE AUCTIONS  [z-Tree: PR_T1T2_Fixed.ztt] 

You are now ready to proceed with an auction where you are invited to buy a voucher.  For each round you will 

be given $20.00 cash endowment to bid on the vouchers.  This will be just like the practice round except for 

two things: 

 

[Subjects are endowed with $20.00.  Distribution of vouchers: Two of $13.75, one of $15.75, two of $17.75] 

First:  The auction will have 10 rounds.  In each round, the same auction is repeated and it is entirely up to you 

whether you give the same response or a different response in each round.  

 

Second: These are not practices and every round of the auction is a task which could be the one that is for real 

for you.  If the one of the rounds in this auction is chosen to be paid for real, your total payment is your $5 

show-up fee + voucher earnings (if applicable) + any endowment remaining after bidding (if applicable). 

 

[In a moment we will start the computer program]  

Please click “Proceed” when you are ready and follow the prompts on the computer. 

 

Please proceed with the next part of the instructions after you are done with the Fixed Value Auctions. 

 

LOTTERY VOUCHERS 

The next part of the experiment involves 20 rounds of bidding auctions and 10 rounds of choice tasks.   

The tasks are presented to you in the following manner: 

 

2 rounds bidding of auctions 

     These are repeated 10 times. 

1 round of choice task 

 

The auctions will be the same as the ones you just completed except for one important difference: in those, 

each voucher had a fixed money value for you. So, although different people had different values on their 

vouchers, for each of you, it was obvious how much your voucher was worth to you. 

  

In the auctions that follow, the vouchers will be lotteries that give some chance of winning money and some 

chance of not winning anything.  Because of this you will have to decide how much you think a voucher is 
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worth to you; and different people may place different valuations on the same lottery depending on their 

attitude to chance. 

 

For the choice tasks, you are to choose the voucher you prefer.  Note that if the choice task is chosen to be 

implemented for real, you will be then awarded with the voucher you chose. 

 

Before we begin these tasks, we will have a practice round which is not paid for real. 

 

 

3. PRACTICE FOR LOTTERY VOUCHERS [z-Tree: PR_T2_Lottery_PracticeRound.ztt] 

 

[In a moment we will start the computer program] Click “Begin Practice” to begin.  This is an auction in which 
you have been given $8 cash endowment and you have the opportunity to buy the voucher.  Notice that the 
voucher is a lottery.   
 
[Subjects are endowed with $8.00 to bet on a lottery voucher with a 30% chance to win $15] 
In a moment, you will be asked to state which amounts you would or would not pay to buy the voucher.  The 

computer calculates the market price, just as it did in the earlier auctions.  Please make your decisions on the 

computer and confirm the terms of trade. 

 

At the end of the auction, the computer will randomly draw a number from 1 to 100 to determine the outcome 

of the lottery voucher.  The computer will then calculate your “payoff” for this practice round. 

 

Please proceed with the next part of the instructions after you are done with the practice round. 

 

 

4. FOR REAL: 2 X LOTTERY VOUCHERS AUCTIONS, ONE CHOICE TASK (REPEATED FOR 10 ROUNDS) 

 

You are now ready to proceed with the 30 tasks of which 1 can potentially be paid for real.   For each of the 20 

auctions, you will be given $20.00 cash endowment to bid on the vouchers. For the 10 choice tasks, you are to 

choose the voucher you prefer.  [z-Tree: PR_T2_Final.ztt] 

 

[Task 1: Subjects are endowed with $20.00 to bet on a lottery voucher with a 19% chance to win $54] 
[Task 2: Subjects are endowed with $20.00 to bet on a lottery voucher with a 81% chance to win $12] 
[Task 3: Subjects are to choose between ($12, p=0.81) and ($54, p=0.19)] 
At the end each task, the computer will randomly draw a number from 1 to 100 to determine the outcome of 

the lottery voucher.  The computer will then calculate your payoff for each task. 

 

Click “Proceed” to begin.  Follow the instructions on your screen at your own pace. 

 

After all the decisions are made, you will have to complete a short questionnaire. [z-Tree: 

PR_questionnaire.ztq] When this is done, the computer will show you which task is paid for real and calculates 

your payoff. Your total payment is your $5 show-up fee + voucher earnings (if applicable) + any endowment 

remaining after bidding (if applicable).  

 

When everyone has completed the questionnaire, the experimenter will call on you one by one for 

payments. 

End of instructions.  
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APPENDIX A3.  Z-TREE SCREENSHOTS (PR) 

z-Tree: PR_T1T2_PracticeRound.ztt 
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z-Tree: PR_T1T2_Fixed.ztt 
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z-Tree: PR_T1_Lottery_PracticeRound.ztt 
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z-Tree: PR_T1_Lottery_Mbet.ztt 

Screenshots for P-bet stimulus is the exactly same except for the different voucher 

image. 
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An example of P-bet lottery voucher image 
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z-Tree: PR_T1_Choice.ztt 
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z-Tree: PR_questionnaire.ztq 
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z-Tree: PR_T1_payoff.ztt  
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z-Tree: PR_T2_Lottery_PracticeRound.ztt 
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z-Tree: PR_T2_Final.ztt 

z-Tree: PR_T2_Final.ztt
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The P-bet bidding round ensues, similar to the lottery practice round in T2, this is exactly the 

same as the $-bet round except for the voucher image.  Like in the previous round, the 

participant is shown the outcome of the lottery regardless if they purchased the ticket or not. 
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The third task is the choice task and this is exactly the same as T1 (PR_T1_Choice.ztt) 

except subjects are shown the outcome of the lottery that he/she chose.  After all 30 

rounds are finished, the subjects are asked to complete a questionnaire that is the same 

as the one in T1 (z-Tree: PR_questionnaire.ztq). 
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z-Tree: PR_T2_payoff.ztt 
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(End of Preference Reversals experiment) 
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APPENDIX B1.  PARTICIPANT INSTRUCTIONS (IOC) 

PARTICIPANT INSTRUCTIONS  [Treatment 1] [Treatment 2] 
 
Thank you for participating in today’s experiment. In this experiment you will be making a series of decisions. 
We expect that most people will earn some money at the end of the experiment.  Your earnings are 
determined by your own choices in ways that will be explained in more details below. You cannot lose anything 
by taking part. 

There must be no talking during the experiment unless you want to ask us a question - in which case, simply 
raise your hand - and you must not look at what other people are doing.  If you fail to follow these rules you 
will be asked to leave and you will forfeit your payment.  
 
PAYMENTS 
 
Welcome to this experiment in decision-making, this experiment will take about 45 minutes. Everyone receives 
a show-up fee of $5 for participating in this session. In addition, you can earn extra cash payment ranging from 
$0 to $26. 
 
THE EXPERIMENT 
 
You will enter all your decisions on the computer when prompted. There will be a lottery where you have 50% 
chance of winning the lottery and earning $25, and a 50% chance of losing the lottery and earning $0. There 
will be a lottery where you have some chances of winning the lottery and earning $25, and some chances of 
losing the lottery and earning $0. 
 
THE LOTTERY 

 

 The lottery is a dice game which involves rolling one fair dice.   

 “Success numbers” are numbers that win the lottery.  There are three “success numbers”. 

 You will be prompted by the computer to make 11 decisions which will consequently determine:  
a. How your three “success numbers” are chosen  
b. The person who rolls the dice (either you or the research assistant)  

 Once the “success numbers” have been chosen, the dice is rolled.   

 If the number realised by the throw of the dice matches any of your 3 “success numbers”, you win 
$25, otherwise you lose and earn nothing. 

 The lottery involves pulling a dice out of an opaque bag.  The bag contains 10 dice. Each dice can be 
either red or blue, but the proportion of red and blue dice in the bag is unknown to you.  

 “Success colour” is the colour that wins the lottery. 

 You will be prompted by the computer to make 11 decisions which will consequently determine:  
a. How your “success colour” is chosen 
b. The person who pulls the one dice out of the bag (either you or the research assistant).   

 Once the “success colour” (either red or blue) is chosen, the lottery will be implemented. 

 If the colour of the dice pulled from the bag has the colour of your “success colour”, you win $25, 
otherwise you lose and earn nothing. 

 One of the 11 decisions will be implemented for real.  Which decision is implemented for real will be 
selected randomly by one of the participants in the lab after all decisions have been made.  In the 
decision that is for real we will execute any decisions that you have recorded for that task and you will 
be paid accordingly.  

 The 11 decisions will be presented as a choice between two options. It is important that you carefully 
consider your choices in each of the 11 decisions.   
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 All decisions are private – no one other than you and the research assistant knows your decision.  All 
decisions are implemented privately in a separate room. 

 
After all the decisions are made, the research assistants will call on you one by one. Please wait at your seat 
and complete the short questionnaire on the screen while you are waiting.  Each person will go to a private 
room, and the lottery will be implemented according to your choice.  Your total payment is your $5 show-up 
fee + your lottery earnings + additional earnings.   The research assistant will indicate when you may leave the 
experiment when everyone in the room has implemented their decisions.  
 
End of instructions. 
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APPENDIX B2.  EXPERIMENTER SCRIPT (IOC) 

Experimenter’s Version – Treatment One 

 

Materials needed: 

 Dice 

 Numbered cards (1-11) 

 Pens 

 Scrap paper 
 

Start-up Procedure (Before Subjects Enter) 

 Distribute forms 

 Set up z-Tree 
o IoC_T1.ztt 
o IoC_questionnaire_T1.ztq 

 
Arrival of Subjects 

 Check subjects have IDs on arrival 

 Check subjects are free for 50 MINS 
 

PARTICIPANT INSTRUCTIONS  [Treatment 1] 
 

[SCRIPT: All texts in brown are read.  All texts in square brackets are not on the participants’ instructions.] 

Thank you for participating in today’s experiment. In this experiment you will be making a series of decisions. 
We expect that most people will earn some money at the end of the experiment.  Your earnings are 
determined by your own choices in ways that will be explained in more details below. You cannot lose anything 
by taking part. 

There must be no talking during the experiment unless you want to ask us a question - in which case, simply 
raise your hand - and you must not look at what other people are doing.  If you fail to follow these rules you 
will be asked to leave and you will forfeit your payment.  
 
PAYMENTS 
 
Welcome to this experiment in decision-making, this experiment will take about 45 minutes. Everyone receives 
a show-up fee of $5 for participating in this session. In addition, you can earn extra cash payment ranging from 
$0 to $26. 
 
THE EXPERIMENT 
 
You will enter all your decisions on the computer when prompted. There will be a lottery where you have some 
chances of winning the lottery and earning $25, and some chances of losing the lottery and earning $0. 
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THE LOTTERY 
 

 The lottery involves pulling a dice out of an opaque bag.  The bag contains 10 dice. Each dice can be 
either red or blue, but the proportion of red and blue dice in the bag is unknown to you. 
[Demonstrate bag draw]  

 “Success colour” is the colour that wins the lottery. 

 You will be prompted by the computer to make 11 decisions which will consequently determine:  
a. How your “success colour” is chosen 
b. The person who pulls the one dice out of the bag (either you or the research assistant).   

 Once the “success colour” (either red or blue) is chosen, the lottery will be implemented. 

 If the colour of the dice pulled from the bag has the colour of your “success colour”, you win $25, 
otherwise you lose and earn nothing. 

 One of the 11 decisions will be implemented for real.  Which decision is implemented for real will 
be selected randomly by one of the participants in the lab after all decisions have been made.  In 
the decision that is for real we will execute any decisions that you have recorded for that task and 
you will be paid accordingly.  

 The 11 decisions will be presented as a choice between two options. It is important that you 
carefully consider your choices in each of the 11 decisions.  On the first page of the computer 
screen you will face decision one.  On the second page you will face decisions 2-11, so there are 10 
decisions to be made on the second screen.  You only have to choose whether you prefer what’s 
on the left or what’s on the right. 

 All decisions are private – no one other than you and the research assistant knows your decision.  
All decisions are implemented privately in a separate room. 

 
[We will now start the computer program so you can make your 11 decisions.] [Start z-tree] 
 
[When decisions are made on z-Tree] 
[We will now randomly draw a number from 1 to 11 to determine which decision is implemented for real.] 
[Allow one of the subjects to draw a random numbered card from 1-11] 
 
After all the decisions are made, the research assistants will call on you one by one. Please wait at your seat 
and complete the short questionnaire on the screen while you are waiting.  [In a minute we will call you out 
one by one to implement your decisions in the private room. To speed up the process, could you please make 
your way to the room as soon as you see the person before you is done with their implementation.] Each 
person will go to a private room, and the lottery will be implemented according to your choice.  Your total 
payment is your $5 show-up fee + your lottery earnings + additional earnings.   The research assistant will 
indicate when you may leave the experiment when everyone in the room has implemented their decisions.  
 
End of instructions. 
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Experimenter’s Version – Treatment Two 

 

Materials needed: 

 5 x red dice, 5 x blue dice 

 Brown paper bag 

 Numbered cards (1-11) 

 Pens 

 Scrap paper 
 

Start-up Procedure (Before Subjects Enter) 

 Distribute forms 

 Set up z-Tree 
o IoC_T2.ztt 
o IoC_questionnaire_T2.ztq 

 
Arrival of Subjects 

 Check subjects have IDs on arrival 

 Check subjects are free for 50 MINS 
 

 
PARTICIPANT INSTRUCTIONS  [Treatment 2] 

  

[SCRIPT: All texts in brown are read.  All texts in square brackets are not on the participants’ instructions.] 

Thank you for participating in today’s experiment. In this experiment you will be making a series of decisions. 
We expect that most people will earn some money at the end of the experiment.  Your earnings are 
determined by your own choices in ways that will be explained in more details below. You cannot lose anything 
by taking part. 

There must be no talking during the experiment unless you want to ask us a question - in which case, simply 
raise your hand - and you must not look at what other people are doing.  If you fail to follow these rules you 
will be asked to leave and you will forfeit your payment.  
 
PAYMENTS 
 
Welcome to this experiment in decision-making, this experiment will take about 45 minutes. Everyone 
receives a show-up fee of $5 for participating in this session. In addition, you can earn extra cash payment 
ranging from $0 to $26. 
 
THE EXPERIMENT 
 
You will enter all your decisions on the computer when prompted. There will be a lottery where you have 
some chances of winning the lottery and earning $25, and some chances of losing the lottery and earning 
$0. 
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THE LOTTERY 
 

 The lottery involves pulling a dice out of an opaque bag.  The bag contains 10 dice. Each dice can be 
either red or blue, but the proportion of red and blue dice in the bag is unknown to you. 
[Demonstrate bag draw]  

 “Success colour” is the colour that wins the lottery. 

 You will be prompted by the computer to make 11 decisions which will consequently determine:  
a. How your “success colour” is chosen 
b. The person who pulls the one dice out of the bag (either you or the research assistant).   

 Once the “success colour” (either red or blue) is chosen, the lottery will be implemented. 

 If the colour of the dice pulled from the bag has the colour of your “success colour”, you win $25, 
otherwise you lose and earn nothing. 

 One of the 11 decisions will be implemented for real.  Which decision is implemented for real will 
be selected randomly by one of the participants in the lab after all decisions have been made.  In 
the decision that is for real we will execute any decisions that you have recorded for that task and 
you will be paid accordingly.  

 The 11 decisions will be presented as a choice between two options. It is important that you 
carefully consider your choices in each of the 11 decisions.  On the first page of the computer 
screen you will face decision one.  On the second page you will face decisions 2-11, so there are 10 
decisions to be made on the second screen.  You only have to choose whether you prefer what’s 
on the left or what’s on the right. 

 All decisions are private – no one other than you and the research assistant knows your decision.  
All decisions are implemented privately in a separate room. 

 
[We will now start the computer program so you can make your 11 decisions.] [Start z-tree] 
 
[When decisions are made on z-Tree] 
[We will now randomly draw a number from 1 to 11 to determine which decision is implemented for real.] 
[Allow one of the subjects to draw a random numbered card from 1-11] 
 
After all the decisions are made, the research assistants will call on you one by one. Please wait at your seat 
and complete the short questionnaire on the screen while you are waiting.  [In a minute we will call you out 
one by one to implement your decisions in the private room. To speed up the process, could you please make 
your way to the room as soon as you see the person before you is done with their implementation.] Each 
person will go to a private room, and the lottery will be implemented according to your choice.  Your total 
payment is your $5 show-up fee + your lottery earnings + additional earnings.   The research assistant will 
indicate when you may leave the experiment when everyone in the room has implemented their decisions.  
 
End of instructions. 
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APPENDIX B3.  Z-TREE SCREENSHOTS (IOC) 

z-Tree: IoC_T1.ztt 
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z-Tree: IoC_questionnaire_T1.ztq 
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z-Tree: IoC_T2.ztt 
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z-Tree: IoC_questionnaire_T2.ztt 
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(End of Illusion of Control experiment)
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