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1. Introduction
1.1. Background

Evidence of preference reversal, whereby a respondent chooses
one good over another but places a higher monetary value on the
non-chosen good, have been reported in the economics and psy-
chology literatures for more than forty years (for a review, see
Seidl, 2002). These preference reversals appear to violate proce-
dural invariance and, in contrast to the assumptions of standard
economic theory, demonstrate that people may not always hold
fixed and stable preferences, but might rather construct their pre-
ferences according to how a decision problem is framed, or to the
elicitation procedure that they face.

Classically, the preference reversal phenomenon involves two
bets, commonly termed the $-bet and the P-bet. The $-bet offers a
modest probability of winning a relatively large amount, and the
P-bet offers a high probability of winning a modest amount; the
two bets have similar expected values. In a direct choice between
the two bets, many respondents tend to choose the P-bet, but then
when asked to value the bets, they place a higher monetary value
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on the $-bet. Early work on this phenomenon was reported by the
psychologists Lichtenstein and Slovic (1971, 1973), who, to illus-
trate, presented respondents with the following bets:

$-bet: ($16, 11/36; —$1.50, 25/36)
P-bet: ($4, 35/36; —$1, 1/36)

Here, the $-bet offers an 11/36 chance of winning $16 and
a 25/36 chance of losing $1.50. The P-bet can be similarly read.
Lichtenstein and Slovic (1971) undertook three tests and reported
that between 51% and 83% of their respondents reversed their pre-
ferences in the predicted direction of choosing the P-bet but placing
a higher value on the $-bet. The opposite — unpredicted - preference
reversal pattern, such that respondents chose the $-bet but placed
a higher value on the P-bet, occurred at a rate of only 6-27%. Such a
systematic (i.e. predominantly unidirectional) pattern of reversed
preferences cannot be attributed to random error.

Initially, economists tended to be sceptical of the preference
reversal phenomenon, and somewhat unfairly argued that the
psychologists had insufficiently incentivised their respondents.
However, a carefully conducted study by Grether and Plott (1979)
revealed that, if anything, the predicted preference reversal rate
increased after the inclusion of what they deemed to be appro-
priate incentives. The preference reversal phenomenon has since
proven to be a robust finding, observed in a multitude of studies
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(see Seidl, 2002), with that undertaken by Tversky et al. (1990)
being reasonably representative with predicted and unpredicted
preference reversal rates of 45% and 4%, respectively. Moreover,
preference reversals have been observed across outcome domains
that transcend monetary lotteries, including, for example, time
dimensions (see the second study reported in Tversky et al., 1990),
environmental goods (Irwin et al., 1993), and income distributions
(Camacho-Cuena et al., 2005).

There is also evidence that respondents sometimes reverse their
preferences across different elicitation procedures in the context
of health (e.g. Bleichrodt and Pinto Prades, 2009; Gyldmark and
Morrison,2001; Olsen, 1997; Olsen and Donaldson, 1997; Robinson
et al., 1997; Shackley and Donaldson, 2002) - for example, incon-
sistencies are often found between respondents’ willingness to
pay (WTP) for health care programmes and their ordinal rank-
ing of those same programmes. Shackley and Donaldson (2002)
speculate that this inconsistency may be caused by respondents
basing their WTP answers on their estimated cost of the inter-
ventions, causing them to give high values for costly, relatively
undesired options. Gyldmark and Morrison (2001) attribute at least
some of the observed inconsistency to the fact that respondents
often fail to distinguish between interventions in terms of the WTP
amounts they offer. For instance, respondents are regularly found
to not want to pay anything for the interventions, a form of protest
response towards options that they believe ought to be free at the
point of use, or due to an intention to free ride, both also noted
by Irwin et al. (1993) in relation to valuing environmental goods.
Other respondents assign identical non-zero WTP values to differ-
ent health interventions in order to gain the moral satisfaction
of offering a fixed amount towards something they perceive as
‘good’ irrespective of their relative preferences for different goods;
in essence, the ‘warm glow’ effect. Along these lines, Ajzen and
Peterson (1988) have criticised WTP techniques for capturing atti-
tudinal intentions rather than behavioural preference, a problem
that may be avoided with ordinal ranking.

Health care treatment options can also be framed as lotteries,
and therefore this domain is ripe for testing preference reversals
within the structure of the classic design outlined earlier. Perhaps
the closest replication of the classic test in health was under-
taken by Oliver (2006), although rather than focussing on health
care interventions, he asked respondents to choose between two
countries with different life expectancy distributions, and to give
their certainty equivalents in terms of life expectancy as a means
of placing a value on the options. The life expectancy distributions
in the two countries were as follows:

$-bet: (64 yrs, 70%; 84 yrs, 30%)
P-bet: (65 yrs, 3%; 70yrs, 97%)

Here, the $-bet is a hypothetical country with a modest per-
centage of people enjoying a long life expectancy, with 30% of the
population expecting to live to 84 years of age and 70% expect-
ing to live for 64 years. The P-bet offers a large percentage of the
population a modest life expectancy, and can be read similarly.
Oliver (2006) observed that 36% of his respondents demonstrated
a strict preference reversal, with all of those offering the predicted
pattern of preferring the P-bet over the $-bet, but then valuing
the $-bet higher. More recently, Oliver (2013) attempted to test
for preference reversals over options defined as health care treat-
ment options, but, probably due to the complicated presentation of
the options, non-systematic, although still quite substantial (mea-
suring 35-40%), preference reversal rates were observed, with
respondents often seemingly constructing their answers according
to the design of the tasks that they faced.

1.2. Explanations for classic preference reversals

In order to elicit respondents’ monetary valuations, it is
common to ask them for their minimum selling prices of the
bets that they face. To do this, economists have tradition-
ally insisted that an incentive compatible elicitation method be
used; to these ends, economists have often preferred to use the
Becker-DeGroot-Marschak (BDM) procedure (Becker et al., 1964).
This method requires the respondent to state her minimum sell-
ing price for a bet (which can be thought of as a lottery ticket).
Through a random device, an offer price is then generated for the
bet. The respondent receives the offer price if it exceeds her mini-
mum selling price but plays the bet otherwise. In theory, the BDM
procedure incentivises the respondent to state her ‘true’ minimum
selling price: if she states a selling price higher than her true min-
imum, the random device might generate an offer price that falls
between her true minimum and her stated minimum, and she will
end up playing the bet when she would have preferred to have
accepted the offer.

Theoretically, the BDM procedure requires non-violation of the
axioms of expected utility theory (EUT), and, in particular, the inde-
pendence axiom, in respondents’ decision making. We have known
for a long time, however, that independence does not always hold
(e.g. see Allais, 1990). This has led some to contend that pref-
erence reversals may be attributable to use of the BDM method
(Holt, 1986; Karni and Safra, 1987), but, as noted by Tversky et al.
(1990), observations of substantial and systematic predicted pref-
erence reversals are as prevalent in studies that explicitly do not
use a value elicitation method that requires independence (e.g.
Tversky et al.’s own study; Cubitt et al., 2004; Lichtenstein and
Slovic, 1971) as they are in those that do (e.g. Grether and Plott,
1979). The contamination effect on the rate of preference reversals
caused by possible violations of independence when using the BDM
procedure therefore appears weak at most (Camacho-Cuena et al.,
2005).

A second possible cause of preference reversals is intransitiv-
ity in respondents’ answers. That is, let X be a monetary amount
that falls above the valuation of the P-bet but below the valuation
of the $-bet for a respondent demonstrating predicted preference
reversal. It might then be hypothesised that P-bet > $-bet > X > P-bet,
where > is her preference relation, ‘is preferred to’, in a series of
direct choice tasks involving that respondent. However, several
studies have found that intransitivity in respondent choice can
explain only 10-20% of observed preference reversals (Cox and
Grether, 1996; Loomes et al., 1989; Tversky et al., 1990).

A third, and most broadly accepted, explanation for predicted
preference reversals is that procedural invariance is violated; in
other words, different decision procedures produce inconsistent
preference orderings. Tversky et al. (1988) posit two hypotheses as
the drivers behind procedural invariance violations. First, and prob-
ably most importantly with respect to preference reversals, there is
the scale compatibility hypothesis, which, according to Thaler and
Tversky (1992), itself has a twofold rationale: (i) if the attributes of
an option (e.g. outcomes, probability) and the response mode (e.g.
choice, valuation) do not match, additional mental operations are
required, which increases effort and errors; (ii) the response mode
tends to focus attention on (i.e. causes anchoring on) the attributes
of an option that are compatible with that mode (e.g. monetary val-
uation tends to focus respondents’ attentions on money outcomes),
which can in turn cause overpricing of the $-bet. A probable exam-
ple of the latter in the context of health can be observed in Stalmeier
et al. (2001), who found that many respondents (45% of their sam-
ple) prefer to live for ten rather than twenty years if each week
involves four and a half days of migraine, and yet place a greater
healthy year equivalent (i.e. a certainty equivalent measured in life
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