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Abstract

Experimental methods are central to assessments of environmental valuation approaches that are
operationally meaningful. Existing lab experiments focus attention sharply on the neglect of
hypothetical bias. They also offer constructive solutions to correct this bias, and beg for validation
in field experiments.
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Experimental methods have taken a dominant position over the academic debate of the validity of
methods of environmental valuation. There are good reasons for this development. The most popular
methods of environmental damage assessment involve a hypothetical survey. In order to determine the
extent of any hypothetical bias in the values elicited one must know the true values of the respondent. This
is the domain of controlled, theory-driven experiments. Although there are many other uses for
experimental methods, the assessment of the extent of hypothetical bias is, without doubt, the most
important area of application in the field of environmental valuation.'

I critically review recent developments in the use of laboratory experiments to compare stated and
revealed preferences. The term “stated preferences” will be taken as referring to responses that do not
entail any real economic commitment by the subject or real economic consequences (e.g., delivery of the
commodity being valued). “Revealed preferences,” in contrast, entail a real economic commitment, a real
consequence, or both.> In each case the response could be ordinal or cardinal, and could refer to two or
more alternatives.

To focus the issues, I will restrict analysis to studies that consider revealed preferences in a
controlled laboratory setting where one has some @ priori basis from theory to believe that the responses
being elicited reflect true valuations. This simply reflects the desperate need in the literature to have some
empirical point of reference. There is an unfortunate tendency to view different sets of responses
abstractly as simply “different data generation processes,” and to engage in “black box” statistical
modeling of any differences. Even worse, the modeling often occurs in the error term, virtually ensuring a
capitulation of any coherent theoretical perspective on differences. The motto proposed here is festine lente:
hasten slowly. If we explain and mitigate the simplest differences, then we have no business adding noise
by throwing in lots of different sources of un-motivated data.

The goal is a critical review of experimental procedures and suggestions for further use of
experiments in environmental valuation. There have been many sloppy experiments in this area, and

invalid inferences have been casually drawn from them. These erroneous conclusions come from critics

! Experimental economics has also made contributions in other areas, but space constrains coverage. In particular, the
analysis of “part-whole” valuation issues, free riding, discount rates, and risk aversion are all active areas of research by
experimenters that impact environmental valuation.

* These extremes may obscure the possibility of intermediate cases, where the subject does not make a real economic
commitment but where there are potentially real consequences of his actions. Such might be the case, for example, in a field
survey in which the subject believes that his responses to a payment question will entail no payment from him directly but might
influence somebody else’s payment to him (e.g., the Exxon VValdez settlement amount).



and supporters of the use of lab methods alike. The goal is to weigh the recent evidence, as a guide to
sorting out the contributions that are likely to be of lasting methodological value. Cummings and Harrison
[1994] offer a critical review of the older experimental literature, and Shogren [2004] describes his
experience with experiments and valuation.

The most important finding from recent experimental work is that “hypothetical bias” is an
important and robust factor in valuation tasks, and is not reliably mitigated by varying basic elicitation
procedures. Section 1 reviews these findings in detail. However, there is striking evidence that lab
experiments might provide a constructive basis for mitigating or calibrating these biases. The experiments
that offer these positive results involve the careful combination of stated and revealed preferences, either
through deliberate experimental design or through statistical procedures. Section 3 reviews the first of
these approaches, which I call “instrument calibration.” Section 4 reviews the latter approach, which I call
“statistical calibration.”

The first conclusion is that the problem of hypothetical bias cannot be circumvented by simply
changing the valuation mechanism. When early research showed that open-ended valuation methods
exhibited hypothetical bias, a common response was to say that such bias was expected and that it was
only dichotomous choice settings that would be free of such bias. When subsequent research showed that
the dichotomous choice setting was not free of hypothetical bias, the response was that the binary context
should be that of a referendum in order for bias to disappear. Subsequent research showed that the binary
referendum setting was not free of hypothetical bias. The response was to say that the valuation setting
should be “stated choice,” which is just an application of revealed preference logic to capture bounds on
indifference curves. While the experimental evidence is not complete with respect to stated choice as the
“savior” of field valuation methods from hypothetical bias, it does not take a rocket scientist to see the
defensive trend in the brief history of this literature.

The second conclusion is somewhat more constructive. It is a series of recommendations as to
“best practice” in the use of experimental methods to elicit homegrown values. From all of the criticisms,
important and trivial, there emerges a series of sensible and defensible proscriptions as to how one should
conduct an experiment that does not suffer from those criticisms.

A general theme, running throughout, is to identify a low-cost research program which uses lab

experiments as a basis for operationally meaningful communication between critics and supporters of
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different methods for valuing the environment. Although a major thrust of previous experimental work
has been directed at undermining the false confidence that hypothetical survey proponents assert in their
method, the next stage in this research is likely to emphasize the complementary nature of field and lab

valuation exercises. Concrete proposals for how this complementarity may be realized are offered.

1. Hypothetical Bias

The class of experiments of concern here deal with the elicitation of “homegrown values” rather
than the experimenter-imposition of “induced values.” In most respects the two types of experiments are
conducted in the same manner. Subjects are typically recruited from college populations in a convenience
sample, the experimenter provides instructions in the procedures, a trial run of procedures is often
conducted using some good other than the one under study, and the subjects are not deceived. In general
the commodities being valued have been either ordinary private goods, such as juicers or sandwiches, or
contrived public goods, such as contributions to a fund that purchases some “public good.”

One departure from traditional lab experiments has been a concern with subject heterogeneity,
which is mitigated by collection of information on observable individual characteristics and their use in
statistical analysis. This procedure has become fashionable in lab experiments recently, but was standard in
experiments eliciting homegrown values since one expects preferences to be subjective. Of course, in the
case of homegrown values preferences may be subjective because some subjects have better knowledge of
the particular good being valued, and this is also a matter for control using survey questions about
purchase experience or attitudes.

Another departure is that the instructions often tell subjects the “demand revealing” properties of
the institution being used. This is because one does not always want to test the joint hypothesis that the
subjects infer those properties logically and that they have such and such a value; oftentimes one is only
interested in the latter inference, so knowledge of the incentives for truthful revelation would be a
confound.

A final departure has been concern with the possibilities of arbitrage between the lab and the field.
Since the commodities being valued in the lab are often readily available in the field, this may cause some

“affiliation” of values or “censoring” of lab responses, as discussed below. In a conceptual sense, this is



perhaps the most important difference between induced value experiments and homegrown value

experiments (Harrison, Harstad and Rutstrom [2004]).

1.1 Evidence on Hypothetical Bias

The experimental literature on hypothetical bias, which refers to differences in response between
settings in which the consequences are hypothetical or real, may be easily summarized. The designs are
transparent, and the inferences clear. Itis a testimony to the power of a “conventional wisdom” in the
environmental valuation literature that so much has needed to be written on so little. Harrison and

Rutstrém [2004] offer a more systematic, quantitative review.

A. Open-Ended Elicitation

Neill et al. [1994] opened the recent debate on the existence of hypothetical bias by conducting
experiments with Vickrey auctions for private, deliverable commodities. Their auctions were “one shot,”
and the instructions contained language explaining in simple terms the dominant strategy property of the
institution. Each subject was asked to bid on a small oil painting by a justifiably unknown Navajo artist.

The most interesting design feature of these experiments is the attempt to differentiate a Generic
Contingent Valuation Method (CVM) valuation task from a Hypothetical Vickrey Auction. The former
amounted to a relatively unstructured request for the subject to just state the maximum amount of money
they would be willing to pay for the painting. No allocation or provision rules were discussed, although
the instructions made it clear that the question was hypothetical. The latter was identical to the Real
Vickrey Auction treatment except that the instructions were minimally changed to reflect the hypothetical
nature of the transaction. The goal of this design was to see how much of the hypothetical bias might be
due to the hypothetical nature of the economic commitment, and how much might be due to the absence

of structured instructions using a potentially demand-revealing institution.’

’ Loomis, Brown, Lucero and Peterson [1996] illustrate the dangers of not using scripts that reflect demand-revealing
institutions. They have one hypothetical session with no details of the sealed-bid auction, one hypothetical session with an
interesting treatment (asking subjects not to just state what they thought the fair market value was) and details that indicate a
first-price sealed-bid auction, and one real session with details that indicate a first-price sealed-bid auction. The first-price sealed-
bid auction is not demand revealing: optimal bids in a symmetric Nash Equilibrium depend on risk attitudes, knowledge of the
number of other bidders, expectations about the bidding strategies of all other players, and a myriad of other off-equilibrium
factors. For example, with risk-neutral bidders in a Nash Equilibrium, optimal bids are below true values. The fact that their
second session had bids lower than the first treatment is therefore confounded by their use of the first-price procedures and
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Their results were clear: the culprit was the lack of a real economic commitment in either of the
two hypothetical institutions. Real valuations were about 40% of the hypothetical transactions. The fact
that the Hypothetical Vickrey Auction included a great deal of “cheap talk” about auction procedures, and
the implied incentive to report truthfully, apparently had no effect on behavior.*

Rutstrém [1998] examines more closely the question of experimental procedures in open-ended
elicitation. Does an English auction give different results than a Vickrey auction, even if both are
supposed to be demand-revealing? It does, in ways that are explored in detail in Harrison, Harstad and
Rutstrém [2004]. Does it matter if subjects are paid different amounts to turn up? Yes, but in ways that
can be easily corrected for by just collecting information on observable socio-economic characteristics and
allowing for those in cross-sample comparisons. Does it matter if subjects receive random monetary
endowments at the beginning of each session? Yes, but not as much as one might think, and in ways that
can again be corrected for easily using appropriate covariates in the data analysis.

There are three experimental design issues raised by popular practices employed by many
experimenters, such as Hayes et al. [1995], Hoffman et al. [1993], Shogren, et al. [1994] and Bohm, Lindén
and Sonnegard [1997].

Design Issue #1: Affiliated Values Many experimenters use repeated Vickrey auctions in which

subjects learn about prevailing prices. This results in a loss of control, since we are dealing with the
elicitation of homegrown values rather than experimenter-induced private values. To the extent that
homegrown values are affiliated across subjects, we can expect an effect on elicited values from using
repeated Vickrey auctions rather than a one-shot Vickrey auction.’ There are two reasons why homegrown
values might be affiliated in such experiments.

The first is that the good being auctioned might have some uncertain attributes, and fellow bidders

might have more or less information about those attributes. Depending on how one perceives the

their treatment.

* The concept of cheap talk is discussed in more detail in Section 2. It refers to any instruction which has no real
consequences for the payoffs to given responses, such as “Please tell the truth when you respond to this question.” Of course,
cheap talk can have strategic consequences, such as in coordination games.

> The theoretical and experimental literature makes this point clearly by comparing real-time English auctions with
sealed-bid Vickrey auctions: see Milgrom and Weber [1982] and Kagel, Harstad and Levin [1987]. The same logic that applies for
the one-shot English auction applies for a repeated Vickrey auction, even if the specific bidding opponents were randomly
drawn from the population in each round. The concept of affiliated values refers to values that ate correlated. The concept of
homegrown values refers to values that subjects have when they come to an experiment, and are distinct from any values
induced on them by the experimenter. Harrison, Harstad and Rutstrém [2004] review these concepts further.
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knowledge of other bidders, observation of their bidding behavior® can affect a given bidder’s estimate of
the true subjective value to the extent that they change the bidder’s estimate of the lottery of attributes
being auctioned off.” What is being affected here by this knowledge is the subject's best estimate of the
subjective value of the good. The auction is still eliciting a truthful revelation of this subjective value, it is
just that the subjective value itself can change with information on the bidding behavior of others.

The second reason that bids might be affiliated is that the good might have some extra-
experimental market price. Assuming transactions costs of entering the “outside” market to be zero for a
moment, information gleaned from the bidding behavior of others can help the bidder infer what that
market price might be. To the extent that it is less than the subjective value of the good, this information
might result in the bidder deliberately bidding low in the expetiment.® The reason is that the expected
utility to bidding below the true value is clearly positive: if lower bidding results in somebody else winning
the object at a price below the true value, then the bidder can (costlessly) enter the outside market anyway.
If lower bidding results in the bidder winning the object, then consumer surplus is greater than if the
object had been bought in the outside market. This argument suggests that subjects might have an
incentive to strategically misrepresent their true subjective value.’

The upshot of these concerns is that unless one assumes that homegrown values for the good are
certain and not affiliated across bidders, or can provide evidence that they are not affiliated in specific
settings,'” one should avoid the use of institutions that can have uncontrolled influences on estimates of

true subjective value and/or the incentive to truthfully reveal that value. Specifically, repeated Vickrey

% The term “bidding behavior” is used to allow for information about bids as well as non-bids. In the repeated Vickrey
auction it is the former that is provided (for winners in previous periods). In the one-shot English auction it is the latter (for
those who have not yet caved in at the prevailing price). Although the inferential steps in using these two types of information
differ, they are each informative in the same sense. Hence my remarks about the dangers of using repeated Vickrey auctions
apply equally to the use of English auctions.

7 See Hartison, Harstad and Rutstrém [2004] for an explanation of these pathways.

¥ Harrison [1992] makes this point in relation to some previous expetimental studies attempting to elicit homegrown
values for goods with readily accessible outside matkets. Coller and Williams [1999], Harrison, Harstad and Rutstr6m [2004] and
Harrison, Lau, Rutstrém and Sullivan [2005] illustrate its application using statistical procedures for censored responses.

? It is also possible that information about likely outside market prices could also affect the individual's estimate of true
subjective value. Informal personal experience, albeit over a panel data set, is that higher-priced gifts seem to elicit warmer
glows from spouses and spousal-equivalents.

19 List and Shogren [1999] purport to provide such evidence. Unfortunately, their analysis only looks at median prices,
rather then the entire distribution of prices or mean prices. One would not expect affiliation or censoring to affect median prices
as much as mean prices, since it would be expected @ priori to have more of an effect on the “tails.”
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auctions are not recommended as a general matter.!!

Design Issue #2: Dominant Strategy Adoption The second problem with many popular

experimental designs is that subjects are not told the demand-revealing properties of the auction. There is
considerable evidence from experiments with Vickrey auctions with induced values that subjects need
some time and practice to learn the dominant-strategy bidding property in these auctions.

When the objective of the experiment is to zesz for the propensity of subjects to use this strategy it is
obviously not particularly wise to tell subjects about the strategy. But when the objective is to e/t
homegrown values there seems little point in adding the noise of requiring subjects to learn about this
strategy in real-time. For this reason, most experiments using Vickrey auctions to elicit homegrown values
have employed instructions explicitly'” telling subjects about the dominant strategy."’

An alternative approach is to use a series of training experiments in induced value settings to give
subjects a chance to learn about the dominant strategy property.'* Kagel, Harstad and Levin [1987] and
Harstad [2000] suggest that the best procedure here would be to train subjects in an English auction
setting rather than a Vickrey auction setting. The reason is that subjects appear to learn the dominant
strategy property more quickly'” in the former: as price goes above their true subjective value, each tick of
the clock forces every surviving subject to consider the logic of bidding in excess of true value, whereas in
a Vickrey auction this logic only disciplines behavior when the subject wins the auction. Of course, these
effects are clearly identified in all standard theoretical models of bidding behavior in these institutions, but
they are persuasive and consistent with observed experimental behavior.

Design Issue #3: Asymmetric Budget Constraints The third potential problem with many

experimental designs relates to the question of budget constraints, and whether or not subjects perceive
the budget constraint to be binding. Horowitz [1991; p.320] and Neill et al. [1994] discovered that some
subjects in their experiments did not behave as if the real economic commitment asked of them was

actually credible. That is, some subjects behaved as if the cash payment requirement was hypothetical even

""" If there existed some way of untangling the true subjective value from the observed bid, then these problems would
not be severe. However, the current state of theory does not encourage one to rely on any particular model of these influences.

"2 Boyce at al. [1989] apparently employed similar instructions, but did so orally and so there is no way to know
whether the language they used accurately conveyed the strategy.

3 See Neill et al. [1994] and Rutstrém [1998].

' See the painting experiments of Neill et al. [1994], in which an induced value trainer of several Vickrey auctions was
employed along with (previously prepared) oral instructions as to the dominant strategy logic in that trainer.

5 And in a way that appears to transfer across institutions, as illustrated by Harstad [2000].

-7 -



though they had been zustructed that it would be real. Their response was to modify their Vickrey auction
procedures so as to require subjects to put cash (or cash-equivalent) in an envelope prior to their bid being
considered feasible, and for this to be checked by a monitor for consistency with the bid amount. The
envelopes of all losers would be returned unopened, and the winner would receive back the difference
between his bid price and the second highest bid price, if any. Neill et al. [1994] found a significant

difference in bids elicited using this “credibility feature.”

B. Dichotomons Choice Elicitation

In response to Neill et al. [1994], many proponents of hypothetical surveys commented that this
type of hypothetical bias was “well known” in open-ended elicitation procedures, and that it was precisely
this type of unreliability which had prompted the use of dichotomous choice (DC) methods. A DC
elicitation is just a “take it or leave it” offer, much like the posted-offer institution studied by experimental
economists for many years. The difference is that the experimenter presents the subjects with a price, and
the subject responds “yes” or “no” if she is willing to pay that amount. Incentive-compatibility is
apparent, at least in the usual partial-equilibrium settings in which such things are discussed.

Cummings, Harrison and Rutstrom [1995] (CHR) designed some of the simplest experiments that
have probably ever been run, to illustrate that DC designs were also subject to hypothetical bias. Subjects
were randomly assigned to one of two rooms, the only difference being the use of hypothetical or real
language in the instructions. An electric juicer was displayed, and passed around the room with the price
tag removed or blacked-out. The display box for the juicer had some informative blurb about the product,
as well as pictures of it “in action.” Subjects were asked to say whether or not they would be willing to pay
some stated amount for the good.

Again, the hypothetical subjects responded much more positively than the real subjects. Since the
private sources funding these experiments did not believe that “students were real people,” the subjects
were non-student adults drawn from church groups. The same qualitative results were obtained with
students, with the same commodity and with different commodities. Comparable results have been

obtained in a WTA setting by Nape et al. [2003].



C. Social Elicitation

There has been discussion in the literature that suggests that binary referenda are sufficient for
incentive compatibility. However, as explained by Cummings, Elliott, Harrison and Murphy [1997;
p.609ff.] (CEHM), a binary referendum is only necessary. To test if it was behaviorally sufficient, CEHM
implemented simple majority rule experiments for an actual public good. After earning some income, in
addition to their show-up fee, subjects were asked to vote on a proposition that would have each of them
contribute a specified amount towards this public good. If the majority said “yes,” all had to pay. Again
the key treatments were the use of hypothetical or real payments, and again there was significant evidence
of hypothetical bias."®

One conceptual issue with the use of referenda to elicit valuations is whether the referenda should
be viewed as a “framing metaphor” to help subjects comprehend the task, or as a “social choice
microcosm” in which subjects actually make or influence choices for the population.'” These alternatives
imply quite different analyses of responses when an explicit “no vote” option is provided, and potentially
different valuations. In the former case one would discard subjects that decide not to vote, but in the latter
case that is part of the field social choice institution. The effect of these options deserves much more

thought and experimental study."®

' Haab, Huang and Whitehead [1999] argue for allowing the residual variance of the statistical model to vary with the
experimental treatment. They show that such heteroskedasticity corrections can lead the cogfficients on the experimental treatment
to become statistically insignificant, if one looks only at the coefficient of the treatment on the mean effect. This is true, but
irrelevant for the determination of the marginal effect of the experimental treatment, which takes into account the joint effect of
the experimental treatment variable on the mean response and on the residual variance. That marginal effect remains statistically
significant in the original setting considered by Haab, Huang and Whitehead [1999], the referendum experiments of CEHM.
Differences in standard errors of hypothetical and real responses are also important in the statistical calibration literature
associated with pooling “stated choice” responses, discussed later.

'7 Art imitates life. Patterned after Brecht’s play, The Resistable Rise of Arturo Ui, the 1970 British farce The Rise and Rise of
Michael Rimmer explored some of these ideas. The British population was encouraged to vote on all matters of national
significance, and some of local sewerage significance, by interactive television survey every evening. The parallel to the manner
in with some CVM surveys are now undertaken is eery. The punchline is that after respondents are deluged for week after week
with decisions, and grow tired of the task, the hero (Peter Cook) inserts a modest survey question making him the President of
England for life as a substitute for the populace having to be burdened with these tasks while the pubs are still open. Co-written
by John Cleese and Graham Chapman, of Monty Python fame, the plot has other parallels in contemporary lobbying efforts to
have environmental valuation and punitive damage awards determined by “expert panels” rather than left to politicians, juries or
the populace. So life may, in the end, imitate art.

'8 Carson et al. [1998] and Krosnick et al. [2002] undertake evaluations of this treatment using a replication of the
hypothetical Exxon 1Valdez CVM survey.
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D. Multiple Price Lists and Revealed Preference Excperiments

Two “new valuation kids on the block™ are simple extensions of the DC approach, to elicit choices
from subjects over alternative configurations of goods that vary in terms of one or more attributes. In the
simplest DC approach, the subject is given two choices: buy the good at a stated price or keep your money
in the status quo.

In the first extension the experimenter implicitly offers the subject three choices: buy the good at
one stated price, buy the good at another stated price, or keep your money. In this case, known in the
experimental literature as a Multiple Price List (MPL) auction, the subject is actually asked to make two
choices: say “yes” or “no” to whether the good would be purchased at the first price, and make a similar
choice at the second price. The subject can effectively make the third choice by saying “no” to both of
these two initial choices. The MPL can be made incentive-compatible by telling the subject that one of the
choices will be picked at random for implementation.

The MPL design has been employed in three general areas in experimental economics: in the
elicitation of risk attitudes by Holt and Laury [2002], in the elicitation of valuations for a commodity by
Kahneman, Knetsch and Thaler [1990], and in the elicitation of individual discount rates by Coller and
Williams [1999]. The use of the MPL has a longer history in the elicitation of hypothetical valuation
responses, as discussed by Mitchell and Carson [1989; p. 100, tn. 14].

The MPL has three possible disadvantages. The first is that it only elicits interval responses, rather
than “point” valuations. The second is that some subjects can switch back and forth from row to row,
implying inconsistent preferences. The third is that it could be susceptible to framing effects, as subjects
are drawn to the middle of the ordered table irrespective of their true values. Each of these potential
problems can be addressed using appropriate designs and statistical procedures (e.g., Harrison et al.
[2004]).

Coller and Williams [1999] provide test for hypothetical bias in the MPL format, and find that it
exists. They show (p.121) that elicited discount rates are significantly higher in their hypothetical treatment

bl

and exhibit a higher residual variance after correcting for differences in the demographic characteristics of
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their samples."”

E. Revealed Preference Excperiments With Multiple Choices

The other “new kid on the valuation block™ involves several choices being posed to subjects, in the
spirit of the revealed preference logic. Each choice involves the subject reporting a preference over two or
more bundles, where a bundle is defined by a set of characteristics of one or more commodities. The
simplest example would be where the commodity is the same in all bundles, but price is the only
characteristic varied. This special case is just the MPL discussed above, in which the subject may be
constrained to just pick one of the prices (if any). The most popular variant is where price and non-price
characteristics are allowed to vary across the choices. For example, one bundle might be a lower quality
version of the good at some lower price, one bundle might be a higher quality version at a higher price,
and one bundle is the status quo in which nothing is purchased. The subject might be asked to pick one of
these three bundles in one choice task (or to provide a ranking).

Typically there are several such choices. To continue the example, the qualities might be varied
and/or the prices on offer vatied. By asking the subject to make a seties of such choices, and picking one
at random for implementation, the subjects preferences over the characteristics can be “captured” in the
familiar revealed preference manner. In an experimental setting respondents could be asked to make
choices from each of several choice sets and one choice could be randomly drawn® as the binding set. The
choice made by the individual would be implemented or realized. This method is obviously incentive-
compatible. Furthermore, the incentive to reveal true preferences is relatively transparent.

This set of variants goes by far too many names in the literature. The expression “choice
experiments” is popular, but too generic to be accurate. A reference to “conjoint analysis” helps
differentiate the method, but at the cost of semantic opacity. In the end, the expression “revealed

preference methods” serves to describe these methods well, and connect them to a long and honorable

' Holt and Laury [2002] also provide a test of hypothetical bias in the MPL format, and show that it also exists.
Unfortunately, their design suffers from a simple confound: the comparable hypothetical and real responses atre collected in a
fixed order from the same subjects, so one cannot say whether it is the hypothetical consequences or the order that is generating
differences in results.

** As a procedural matter, experimental economists generally rely on physical randomizing devices, such as die and
bingo cages, when randomization plays a central role in the mechanism. There is a long tradition in psychology of subjects
second-guessing computer-generated random numbers, and the unfortunate use of deception in many fields from which
economists recruit subjects makes it impossible to rely on the subject trusting the experimenter in such things.
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tradition in economics since Samuelson [1938], Afriat [1967] and Varian [1982][1983]. Moreover, it is
inappropriate to have one term for a given elicitation method that uses hypothetical incentives and another
term for the same method using real incentives.

Several studies examine hypothetical bias in this revealed preference elicitation method, at least as
it is applied to valuation.

Carlsson and Martinsson [2001] allow subjects to allocate real money to 2 environmental projects,
varying 3 characteristics: the amount of money the subject personally receives, the amount of money
donated to an environmental project by the researchers, and the specific World Wildlife Fund project that
the donation should go to. They conclude that the real and hypothetical response are statistically
indistinguishable, using statistical models commonly used in this literature. Several problems with their
experiment make it hard to draw reliable inferences. First, and most seriously, the real treatments were all
in-sample: each subject gave a series of hypothetical responses, and then gave real responses. There are
obvious ways to test for order effects in such designs, as used by CHR for example, but they are an
obvious confound here. Directly comparable experiments by Svedsiter and Johansson-Stenman [2001]
suggest that order effects were in fact a significant confound. Second, the subjects were allocating “house
money” with respect to the donation, rather than their own. This made it hard to implement a status quo
decision, since it would have been dominated by the donation options if the subject had even the slightest
value for the environmental project. On the other hand, there is a concern that these are all artificial,
forced decisions that might not reflect how subjects allocate monies according to their true preferences
(unless one makes strong separability assumptions). Third, all three environmental projects were
administered by the same organization, which leads the subject to view them as perfect substitutes. This
perception is enhanced by a (rational) belief that the organization was free to re-allocate un-tied funds
residually, such that there is no net effect on the specific project. Thus the subjects may well have
rationally been indifferent over this characteristic.”!

Lusk and Schroeder [2004] conduct a careful test of hypothetical bias for the valuation of beef

using revealed preference methods. They consider 5 different types of steak, and vary the relative prices of

' When subjects are indifferent over options, it does not follow that they will choose at random. They might use other
heuristics to pick choices which exhibit systematic biases. For example, concern with a possible left-right bias leads experimental
economists looking at lottery choice behavior to randomize the order of presentation.
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each steak type over 17 choices. For the subjects facing a real task, one of the 17 choices was to be selected
at random for implementation. Subjects also considered a “none of these option” that allowed them not to
purchase any steak. Each steak type was a 120z steak, and subjects were told that the baseline steak, a
“generic steak” with no label, had a market price of $6.07 at a local supermarket. Each subject received a
$40 endowment at the outset of the experiment, making payment feasible for those in the real treatment.
Applying the statistical methods commonly used to analyze these data, they find significant differences
between hypothetical and real responses. Specifically, they find that the marginal values of the attributes
between hypothetical and real are identical but that the propensity to purchase, attributes held constant, is
higher in the hypothetical case.

More experimental tests of the revealed preference approach are likely. I conjecture that the
experimental and statistical treatment of the “no buy” option will be important to the evaluation of this
approach. It is plausible that hypothetical bias will manifest itself in the “buy something” versus “buy
nothing” stage in decision-making, and not so much in the “buy this” or “buy that” stage that
conditionally follows. Indeed, this hypothesis has been one of the implicit attractions of the method. The
idea is that one can then focus on the second stage to ascertain the value placed on characteristics. But this
promise may be illusory if one of the characteristics varied is price, or if separability in decisions is not
appropriate.

This point is of more importance for the use of revealed preference methods for public goods
valuation than for their traditional marketing applications. The latter tends to focus on attribute values
because most firms are keenly interested in product differentiation issues with new or modified brands.
The former is almost exclusively focused on the “buy” or “not buy” margin of choice. Thus it is
understandable that evidence of significant hypothetical bias in the “buy” or “not buy” stage is of less
concern to those trying to place values on alternative characteristics sets, but is central for valuations of

public goods.

2. Instrument Calibration

Much of the debate and controversy over “specifications” in the CVM literature concerns the

choice of words. The problem of “choosing the right words” in CVM studies has assumed some
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importance through the result of judicial decisions. In 1989 the U.S. District Court of Appeals, in Szaze of
Obio v. U.S. Department of the Interior (880 F.2nd. at 474), asserted that the “... simple and obvious safeguard
against overstatement [of WTP], however, is more sophisticated questioning.” (p.497). While disagreeing
that this process is “simple and obvious,” it is apparent that one can only assess the improvement from
different CV questionnaires if one has a way of knowing if any bias is being reduced. This mandates the
use of some measure of the real economic commitment that a subject would make in the same setting as
the hypothetical question. The laboratory is clearly one place where such measures can be readily
generated.

CVM research partially addresses these “wording issues” by employing “focus groups” to help
guide the initial survey design and/or employing variations in the final survey design. With design
variation, if survey results are similar across several different versions of a questionnaire, then there is
some presumption that the hypothetical responses do not depend on the particular words chosen from this
set. If the results are not similar across survey design, then they provide some bounds on the hypothetical
response. See, for example, Imber, Stevenson and Wilks [1991] and Rowe, Schulze, Shaw, Schenk and
Chestnut [1991].

Of course, there is no claim in these studies to have shown that any of these versions is any closer
than the other to the real economic commitments that subjects would make. The only claim is that they all
might give comparable hypothetical numbers or bounds on the hypothetical WTP. A pack of drunk
rednecks agreeing that the UCF Golden Knights are the best college football team does not, sadly, make it
sO.

The increasing use of “focus groups” in CVM research, in which subjects are directly asked to
discuss their interpretation of CV questions (e.g., see Smith [1990][1992] or Schkade and Payne [1993]), is
a practical response to the concerns cognitive psychologists have long expressed about the importance of
different ways of presenting valuation questions. For example, Fischoff and Furby [1988] and Fischoff
[1991] correctly characterize many possible disparities between the way subjects perceive the CVM
valuation question and the way investigators perceive it. Useful as “focus groups” might be to help avoid
misinterpretation of a survey instrument in some manner, are “focus groups” to be judged effective in
reducing bias? In the absence of comparable responses from real behavior, one can only speculate on the

importance of what is learned from “focus groups” in demonstrating that any alternative wordings for a
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survey may reduce (or exacerbate) hypothetical bias.

The laboratory provides a simple metric by which one can test, in meaningful ways, the importance
of different presentations of valuation questions. Because controlled laboratory experiments may be used
to enforce real economic commitments, they provide “benchmarks” to which alternative scenario designs,
or wording choices, may be evaluated in their effectiveness of reducing hypothetical bias. Thus, using
laboratory experiments is likely to be more informative than the casual introspective nature of the literature
on wording choice in survey design.”” The problem of deciding which set of words is “best” might, in
some instances,” be easily and directly tested using controlled laboratory experiments such as those
presented earlier.

The idea of instrument calibration has already generated two important innovations in the way in
which hypothetical questions have been posed: recognition of some uncertainty in the subject’s
understanding of what a “hypothetical yes” means, and the role of “cheap talk” scripts directly

encouraging subjects to avoid hypothetical bias.

2.1 Semantic Ambiguity When “No Means No, But Yes May Also Mean No”

One of the hypotheses that Cummings, Harrison and Rutstrom [1995; fn.5, p.261] advanced to
explain their results was that the subjects might have just misunderstood the question, simple as it might
seem. It is plausible that subjects in the hypothetical treatments might have interpreted the subjunctive
language as asking in effect, “would you ever be willing to pay this amount of money for this juicer?” Such
subjects might then begin a long search over possible states of nature under which they would be led to
buy the good at this price, having no regard to either the current state of nature or the probabilities of
alternative states occurring.” The subjects in the real treatment, however, were encouraged by the “reality
check” of having to open their wallet to answer the question, “would you be willing to pay this amount of

money for this juicer here and now?” The differences between the treatments could be just due to the fact

*2This is not to disavow the use of casual introspection, particularly when it is prohibitively costly in terms of money
or time to collect data in the laboratory. Many of the wording and logistical suggestions of Dillman [1978], for example, seem
plausible and sensible enough « priori that one would not bother applying scarce research dollars testing them.

» The qualification here refers to the existence of a feasible and affordable laboratory procedure for eliciting valuations
from subjects that are truthful. Such procedures clearly exist for private, deliverable goods. They also exist for public, deliverable
goods under certain circumstances. They do not presently exist for non-deliverable goods.

** Another interpretation might be “what is this juicer worth?,” which is again different from the question that the
experimenter wanted an answer to.
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that they interpreted the valuation questions differently.

However, it is precisely this type of interpretational problem which could be at the heart of the
observed hypothetical bias. The questions listed above were not the ones asked by the experimenters;
apart from the use of subjunctive terms in the hypothetical treatment, the questions actually asked were
identical. Hence this is not a flaw in experimental deign, but points to a promising avenue for constructive
attempts to mitigate hypothetical bias in general.

Blumenschein et al. [1998] provide just such an attempt, in a replication of the CHR experiments.
Apart from some wording changes to try to make the hypothetical subjects aware that they are being asked
if they would buy the good here and now, they followed-up all hypothetical “yes” responses by asking
subjects to state if they were “fairly sure” or “absolutely sure” they would buy the good. By taking the
latter responses on/y as indicating a “yes,” they conclude that hypothetical bias disappears. Although this is
a simple device for eliciting the likelihood that a subject would actually follow through with the planned
action, it appears to deliver some improvements in the ability of #his hypothetical question to match #his
real question. The obvious issue to be resolved with further experiments is the generality of this result (e.g.,
see Blumenschein et al. [2001]). Even without further tests, however, this extension seems obviously

sensible, providing the words are explained openly to the subjects.

2.2 “Cheap Talk”

Another application of the notion of instrument calibration using lab experiments was provided in
a series of experiments, reported in Cummings, Harrison and Osborne [1995a], which evaluated two sets
of “wording” issues.” Various “cheap talk” script is introduced into the survey design of CEHM, and the
new results are compared to their baseline (i.e., no “cheap talk”) results. In the theory of games, “cheap
talk” games are those in which game participants may send signals to each other costlessly, and where

those signals do not change the payoffs from adopting alternative strategies. The notion of a “cheap talk”

* Subsequent experimental investigations of the effect of cheap talk include Cummings and Osborne [1999] and List
[2001], Aadland and Caplan [2003], Brown, Ajzen and Hrubes [2003] and Murphy, Stevens and Weatherhead [2003]. There have
also been some new applications of the idea with respect to reminders of budget sets and substitutes, although these studied
have been limited to the effect on one hypothetical survey compared to another (e.g., Loomis, Gonzales-Caban and Gregory
[1994]). Such exercises have some value, since we know that if they do not change the response at all then they cannot be
changing the response in the direction of mitigating presumed hypothetical bias. But to measure if bias is reduced significantly
one cannot do without the metric of a real response that is incentive compatible.
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script can be defined analogously. It is the additional verbiage (and thus signals) that the experimenter may
send to the experiment participants, and these signals are costless in terms of the experiment design.

Two extensions to the language used in the CEHM experiments that introduced subjects to the
hypothetical referendum are considered. The first is referred to as “Light Cheap Talk” and the second,
imaginatively enough, as “Heavy Cheap Talk.” The latter involves an extension of the ideas expressed in
the former, so one can think of the Light version as being nested in the Heavy version.

Both “cheap talk” scripts respond to the current CVM protocol that surveys remind respondents
of the opportunity costs their choices could imply if the survey were in fact eliciting real economic
commitments. This protocol is emphasized by the National Oceanic and Atmospheric Administration’s
(NOAA) proposed rules for the conduct of CV surveys for natural resource damage assessment, which

require that (NOAA [1994b; p.23101]):

Prior to the value elicitation [in CV surveys|, respondents shall be reminded of their budget constraints and their
alternative expenditures. Respondents shall be reminded that their WTP for the environmental program in
question would reduce their expenditures on other goods. This reminder should be more than perfunctory, but
less than overwhelming.

The proposed rules in effect advocate the use of “cheap talk” to cajole respondents into searching their
preferences as if they faced a “real” economic commitment implying opportunity costs.

Both experiments reported in Cummings, Harrison and Osborne [1995a] have in common an
approach to using “cheap talk” as a tool to reduce hypothetical bias that is different than that advocated by
current CVM protocol. Rather than just reminding respondents of budget constraints and/or substitute
commodities, they chose to inform respondents directly of the issue of hypothetical bias. In both versions
of the “cheap talk” script, the respondents were given an introduction to hypothetical bias as an issue
researchers have been concerned with in hypothetical surveys/referenda such as the one in which the
respondents were participating.

The “Heavy Cheap Talk” version significantly expands the description of hypothetical bias and
presents the respondents with the hypothetical bias results from CEHM. The “Heavy Cheap Talk™ script
also includes several paragraphs of text which conforms with NOAA’s recommendation that respondents
be reminded of the potential opportunity costs their choice would incur if the survey actually required an
economic commitment.

In both the “Light Cheap Talk” and “Heavy Cheap Talk” experiments, the additional script
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appeared just prior to the referendum vote. In addition to reading the “cheap talk” scripts to the subjects,
the scripts were provided to respondents as written inserts in their respondent packets, which they were
instructed to open only at the appropriate time.”

Using the comparable hypothetical and real”’ referendum experiments of CEHM as the control,
and deleting a handful of subjects with missing observations for some key variables, there are 354
individual observations. Of these, 29 participated solely in the “Light Cheap Talk” experiments and 50 in
the “Heavy Cheap Talk” experiments, implying about 22% of the sample were given some version of the
additional verbiage.

The results are reported in the form of a binomial probit model. The treatment variables are the
only factors which are statistically significant predictors of voting behavior when taken individually, but all
factors taken together are highly significant (the regression as a whole is significant at a 5.4% critical value).
The “Light Cheap Talk” script has the opposite effect of the “Heavy” and “Real” treatments. The “Light”
treatment zucreases the probability of a Yes response by about 0.21, whereas the “Heavy” and “Real”
treatments decrease it by virtually the same amount (0.22 and 0.23, respectively). These results indicate that
the “Light” treatment increases hypothetical bias, while the “Heavy” treatment reduces hypothetical bias.”

To the extent that the “Light Cheap Talk” highlighted to respondents the hypothetical nature of
the referendum we might expect to see increases in the numbers who vote “Yes.” In the hypothetical
referenda with no “cheap talk,” some respondents may doubt that the referenda would indeed by
hypothetical after the vote. Adding the “cheap talk” script could assure those who might have doubted the
no “cheap talk” scenario as not being hypothetical.

The second result from these experiments is the success in finding a form of “cheap talk” that
statistically eliminated hypothetical bias. The “Heavy Cheap Talk” version of the script resulted in the

same reduction in the probability of a “yes” vote as the “Real” referenda, when both are compared to the

* Providing script in writing for respondents to read during the experimenter’s verbal discourse is a commonly used
method to focus respondent attentions on the content of the script.

*7 References to the experiments conducted by CEHM in which an actual payment was made by subjects if the
referendum passed will be referred to as the “real” treatment, or “real” version of the script.

8 Wald tests were conducted to compare the effect of these referenda treatments. We reject the null hypothesis that
the effect of “Light Cheap Talk” on the probability that a respondent votes Yes is the same as the effect of either the “Heavy
Cheap Talk” or the “Real” referenda (at the 95.67% and 99.88% level of significance, respectively). However, we cannot reject the
null hypothesis that the “Heavy Cheap Talk” and “Real” referenda have the same effect on voting behavior (the ¥ statistic for
this test is significant at only the 6.20% level of significance).
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hypothetical survey with no “cheap talk.” It is important to emphasize that this is just a behavioral
existence proof. The lab experiments show in this zustance that there exzst one set of words which will result
in a hypothetical survey generating the same results as a comparable survey eliciting real economic
commitments. To give the notion of cheap talk its best chance of succeeding, this design exploited pre-
existing knowledge about the extent of hypothetical bias in a control experiment (CEHM). It does not
follow that these methods can be generally expected to be successful in reducing hypothetical bias in
referendum experiments, although we are entitled to some degree of optimism. A particularly important
extension of this line of research will be to see if more generic scripts will have the same effect. That is,
will we get the same effects if we talk about hypothetical bias in general, abstract terms, rather than display
precise quantitative results for a directly comparable subject pool and issue?

Moreover, it is arguable that the Heavy Cheap Talk script is not cheap talk at all, and is in fact
confounded with a change in the very commodity being valued. A key feature of the notion of cheap talk
is that it must not change the expected payoffs to subjects from given strategies. If the cheap talk script
changes the subject’s perception of the quality of the good, or the market value of the good, then it is not
cheap in this sense: it is changing the attributes of the good being valued. It is at least arguable that the
Heavy Cheap Talk scripts do this, since they are in effect telling subjects that the product is “actually worth
more than most of you typically believe.”

Cummings and Taylor [1999] report the results of the Heavy Cheap Talk treatment, and one
modification that removes the precise numerical information but leaves in much of the language exhorting
the respondent not to suffer from hypothetical bias. Apart from the removal of the text documenting the
numerical extent of the hypothetical bias in the control experiment, the text is virtually identical to the

Heavy Cheap Talk treatment. They conclude on an optimistic note:
the cheap talk design was successful in eliciting responses to hypothetical valuation questions that were
indistinguishable from responses to valuation questions involving actual payments. This finding was robust
across changes in the cheap talk script and changes in the experimental design that may be of importance for field
applications of the method. We have interpreted these results as suggesting that the cheap talk design can be
effective in eliminating hypothetical bias.

They do mention (p.659, fn.18) that there “are of course any number of other changes in the cheap talk
script that might warrant examination. See Cummings et al. (1995a) for a discussion of some of our earlier

pretests with shorter versions of the cheap talk script.” It is a pity that they did not mention that the Light
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Cheap Talk script actually worsened hypothetical bias, since that is such a strikingly negative result.”’ The
reason that this negative result is so important is that instrument calibration in general, and cheap talk in
particular, should never be viewed as a “magic bullet” to remove hypothetical bias.

The optimistic conclusions of Cummings and Taylor [1999] provided an easy target for List [2001],
Aaadland and Caplan [2003] and Brown, Ajzen and Hrubes [2003], who all show that cheap talk scripts do

not work for all subject groups.

2.3 The Seductive Hint of Realistic Consequences

One feature of hypothetical surveys in the field is not well captured by these experiments: the
chance that the subject’s hypothetical response might influence policy or the level of damages in a lawsuit.
To the extent that we are dealing with a subjective belief, such things are intrinsically difficult to control
perfectly. In some field surveys, however, there is a deliberate use of explicit language which invites the
subject to view their responses as having some chance of affecting real decisions.

If one accepts that field surveys are successtul in encouraging somze subjects to take the survey for
real in a subjectively probabilistic sense, then the natural question to ask is: “how realistic does the survey
have to be, in the eyes of respondents, before they respond as 7fit were actually real?” In other words, if
one can encourage respondents to think that there is some chance that their responses will have an impact,
at what point do the subjects behave the way they do in a completely real survey? Obviously this question
is well-posed, since we know by construction that they must do so when the chance of the survey being
real is 100%. The interesting empirical question, which we examine, is whether any smaller chance of the
survey being real will suffice. This question takes on some significance if one can show that the subject will

respond realistically even when the chance of the payment and provision being real is small.

A. Field Counterparts
Many field surveys are designed to avoid the problem of hypothetical bias. Great care is often
taken in the selection of motivational words in cover letters, opening survey questions, and key valuation

questions, to encourage the subject to take the survey seriously in the sense that their response will

* Cummings and Taylor [1999; p.664] only note that efforts “to obtain unbiased valuation responses with a much
shorter version of the cheap talk script were unsuccessful.”
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“count”. It is not difficult to find many prominent examples of this pattern.

Consider the generic cover letter advocated by Dillman [1978; pp.165£t.] for use in mail surveys.
The first paragraph is intended to convey something about the social usefulness of the study: that there is
some policy issue which the study is attempting to inform. The second paragraph is intended to convince
the recipient of their importance to the study. The idea here is to explain that their name has been selected
as one of a small sample, and that for the sample to be representative they need to respond. The goal is
clearly to put some polite pressure on the subject to make sure that their socio-economic characteristic set
is represented.

The third paragraph ensures confidentiality, so that the subject can ignore any possible
repercussion from responding one way or the other in a “politically incorrect” manner. Although
seemingly mundane, this assurance can be important when the researcher interpretes the subject as
responding to the question at hand rather than uncontrolled perceptions of repercussions. It also serves to
mimic the anonymity of the ballot box.

The fourth paragraph builds on the preceding three to drive home the usefulness of the survey

response itself, and the possibility that it will influence behavior:

The fourth paragraph of our cover letter reemphasizes the basic justification for the study -- its social usefulness.
A somewhat different approach is taken here, however, in that the intent of the researcher to carry through on
any promises that are made, often the weakest link in making study results useful, is emphasized. In {an example
cover letter in the text} the promise (later catried out) was made to provide results to government officials,
consistent with the lead paragraph, which included a reference to bills being considered in the State Legislature
and Congress. Our basic concern here is to make the promise of action consistent with the original social utility
appeal. In surveys of particular communities, a promise is often made to provide results to the local media and
city officials. (Dillman [1978; p.171])

From our perspective, the clear intent and effect of these admonitions is to attempt to convince the
subject that their response will have some probabilistic bearing on actual outcomes. We do not need to
enter into any debate on whether this intent is realized.

This generic approach has been used, for example, in the CVM study of the Nestucca oil spill by
Rowe, Schulze, Shaw, Schenk and Chestnut [1991]. Their cover letter contained the following sentences in

the opening and penultimate paragraphs:

Government and industry officials throughout the Pacific Northwest are evaluating programs to prevent oil spills
in this area. Before making decisions that mway cost you money, these officials want your input. [...] The results of this
study will be made available to representatives of state, provincial and federal governments, and industry in the
Pacific Northwest. (emphasis added).
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In the key valuation question, subjects are motivated by the following words:

Your answers to the next questions are very important. We do not yet know how much it will cost to prevent oil
spills. However, to make decisions about new oil spill prevention programs that could cost you money,
government and industry representatives want to learn how much it is worth to people like you to avoid more

spills.

These words reinforce the basic message of the cover letter: there is some probability, however small, that
the response of the subject will have an actual impact.

We conclude from this example that ever 7f field survey researchers would be willing to accept the
claim that “hypothetical surveys are biased in relation to real surveys,” they might deny that they actually
conduct hypothetical surveys. Without entering into a debate about how realistic the surveys are as the
result of direct or implied “social usefulness,” their claim must be that a little bit of reality elicits the same

responses as The Real Thing.

B. Experimental Results

Cummings, Harrison and Osborne [1995b] and Cummings and Taylor [1998] report striking
results with this design, illustrated in Figure 1. As the probability of the real economic commitment being
binding increased from 0% to 1%, there was virtually no change in the fraction voting yes. In fact, it went

up from 45% to 46%, and while that is not a statistically significant increase it is reminiscent of the effect

of Light Cheap Talk: plausibly, the

information that there was only a 1% Figure 1:
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It remains an open question how subjects in the field might interpret the advisory nature of their
responses. If a sample of 100 was contacted and told that their responses would be scaled up to the whole
population and applied without fail, would that be interpreted by the subject as a 1% chance of the
referendum response being binding or as a 100% chance if it being binding? The latter would be a sensible
interpretation, but then the respondent must decide how likely it is that their response will be pivotal. And
then the respondent needs to evaluate the chances of this survey sample being binding, given the nature of
the political and litigation process. These issues of perception deserve further study. However, the results
to hand do not suggest that by making the probability of the response binding by “epsilon” that responses
will be exactly the same as if they were 100% binding.

List, Berrens, Bohara and Kerkvliet [2004] examine these issues by varying the “social isolation” of
the subject in hypothetical and real settings. Their default elicitation procedure involves a simple majority
rule referendum in which subjects vote for each person to contribute $20 towards an environmental
research center. They undertake hypothetical and real versions of this default, following CEHM. They then
consider two variants. In one case they have some subjects, picked at random, announce their vote in
public; in another variant they use a “randomized response” procedure to ensure that votes are private.
The latter variant is of some significance since it corresponds to the secrecy provided by the ballot box in
the field.” Unfortunately, there is a fundamental logical difficulty applying randomized response methods
to a social elicitation task: there is no way for the experimenter to know if a “yes” vote is for the project in
question or because the response in given to an unrelated question. One can make statistical inferences

about the true response to the project in question, particularly if the randomizing device has known

0 List et al. [2004; p.749] draw some sweeping conclusions from their results: “... our findings raise serious concerns
about the experimental results in the literature purporting to measure hypothetical bias given the specific social context in which
some of the studies have been conducted. For example, are ‘actual’ statements of value in these experiments providing accurate
signals of true preferences? And, what is the correct benchmark if the degree of social isolation is not controlled? While our
study only pertains directly to the referendum voting institution, our findings raise the specter that social isolation effects may be
important in every elicitation format, including openended valuation questions, choice experiments, dichotomous choice
questions, etc.” These concerns are unfounded. Previous experiments used one particular “social context,” and did not leave this
uncontrolled at all. The semantic distinction between “true preferences” and “actual context-specific preferences” is surely
contrived: it is better to assume that all preferences are context-specific unless theory or evidence suggests otherwise. The
fundamental issue here is whether “social context” inferacts with the use of hypothetical or real consequences. Existing
experiments have assumed the absence of such an interaction, which is worthy of study.
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probabilities of being applied. But that is a very different thing than knowing with certainty if 50% or more

voted to have $20 taken away from them. The relevant instructions included these lines:

If more than 50% of you vote “yes” on this proposition, all of you will pay $20.00. [...] If 50% or fewer of you
vote “yes” on this proposition, no one will pay $20.00, we will not send a check to the center and the start-up
expenses will not be gathered. We are now passing out a ballot. Remember how the vote works. If more than
50% vote “yes” we will collect $20.00 from each of you, and we will mail this check to the center right here today.
If 50% or less vote “yes,” no one will pay $20.00, and we will not mail this check to the center. Any questions?
To ensure your privacy, we are using a technique in which you are asked to give a truthful response to a sensitive
question or answer a trivial question of fact. So that only you will know which question you answered, it will first
be necessary that you compute a random number from your Social Security Number. [...] Please answer the
question honestly. Your answer cannot be traced to you, nor do we have any interest in doing so. We are only
interested in trying a statistical procedure. If your random number is between 0 and 10, answer question A below.
If your random number is between 11 and 36, answer question B below. (A) Is your mother’s birthday in May or
June? (B) Are you are willing to pay $20 to support the creation of [the research center|?

At this point the astute subject should have asked for clarification, since these instructions are incoherent:
if the answer cannot be traced to question A or B, then there is no way for the experimenter to know if
50% voted for the research center. One cannot say what was motivating the subject in situations such as
this. If the subject wanted to avoid this ambiguity, and disliked the risk of imposing a $20 tax on those
actually voting “yes” to question A, they might vote “no” when their true intention was to support the

research center.

3. Statistical Calibration

3.1 The Basic Idea

Can a decision maker calibrate the responses obtained by a hypothetical survey so that they more
closely match the real economic commitments that the subjects would have been expected to make? A
constructive answer to this question was offered by Blackburn, Harrison and Rutstrom [1994]. The
essential idea underlying this approach is that the hypothetical survey provides an informative, but
statistically biased, indicator of the subject’s true willingness to pay for the environmental good. The trick

is how to estimate and apply such bias functions.” They propose doing so with the complementary use of

' The possible use of estimated bias functions for public goods valuation was first proposed by Kurz [1974]. A
subsequent, and brief, discussion of the idea appears in Freeman [1979]. Although restricted to the private goods experiments of
CHR, Blackburn, Harrison and Rutsttém [1994] appears to be the first application and test of the idea. Similar ideas motivate
the econometric approach advocated by McClelland, Schulze, Waldman, Irwin and Schenk [1991]. Finally, the idea of bias
function estimation was raised by Roy Radner at a public meeting into the use of Contingent Valuation Method conducted
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tield elicitation procedures that use hypothetical surveys, laboratory elicitation procedures that use
hypothetical and non-hypothetical surveys, and laboratory elicitation procedures that use incentive-
compatible institutions.”

The upshot of the statistical calibration approach is a simple comparison of the original responses
to the hypothetical survey and a set of calibrated responses that the same subjects would have made if asked
to make a real economic commitment in the context of an incentive-compatible procedure. This approach
does not predetermine the conclusion that the hypothetical survey is “wrong.” If the hypothetical survey is
actually eliciting what its proponents say that it is, then the calibration procedure should say so. In this
sense, calibration can be seen as a way of validating “‘good hypothetical surveys” and correcting for the
biases of “bad hypothetical surveys.”

The statistical calibration approach can do more than simply pointing out the possible bias of a
hypothetical survey. It can also evaluate the confidence with which one can infer statistics such as the
population mean from a given survey. In other words, a decision maker is often interested in the bounds
for a damage assessment that fall within prescribed confidence intervals. Existing hypothetical surveys
often convey a false sense of accuracy in this respect. A calibration approach might indicate that the
population mean inferred from a hypothetical survey is reliable in the sense of being unbiased, but that the
standard deviation was much larger than the hypothetical survey would directly suggest. This type of extra
information can be valuable to a risk-averse decision maker.

Consider the analogy of a watch that is always 10 minutes slow to introduce the idea of a statistical
bias function for hypothetical surveys. The point of the analogy is that hypothetical responses can still be
informative about real responses if the bias between the two is systematic and predictable. The watch that

is always 10 minutes slow can be informative, but only if the error is &rown to the decision maker and if it

under the auspices of the National Oceanic and Atmospheric Administration [1992]. He asked one speaker, “... what would be a
practical method, if any, of taking the results of the CVM willingness to pay and adjusting them ... in order to come to a damage
assessment? How would one go about that?” (p. 99), and later followed up with a related question: “... are there things that one
can do when one does the CVM, if one were to do it, and that would minimize this bias and, secondly, enable one to estimate
it?”” (p. 100). The studies reviewed here attempt to provide answers to these questions.

*? Related work on statistical calibration functions includes Fox et al. [1994], Johannesson et al. [1999], Harrison et al.
[1999] and List and Shogren [1998][2002]. Some of this is discussed further in §3.3 below.
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is transferable to other instances (i.e., the watch does not get further behind the times over time).

Blackburn, Harrison and Rutstrom [1994] define a “known bias function” as one that is a
systematic statistical function of the socio-economic characteristics of the sample. If this bias is not mere
noise then one can say that it is “knowable” to a decision maker. They then test if the bias function is
transferable to a distinct sample valuing a distinct good, and conclude that it is. In other words, they show
that one can use the bias function estimated from one instance to calibrate the hypothetical responses in
another instance, and that the calibrated hypothetical responses statistically match those observed in a paired
real elicitation procedure. Johannesson et al. [1999] extend this analysis to consider responses in which
subjects report the confidence with which they would hypothetically purchase the good at the stated price,
and find that information on that confidence is a valuable predictor of hypothetical bias.

How do we anticipate these calibration rules working in practice? Subjects will be recruited to
participate in a laboratory DC valuation exercise in which economic commitments are real. The
commodity used in this real valuation exercise, the surrogate good, will be a private, deliverable good which
shares many of the attributes of the Zargez good, the commodity of primary interest. The target good will
presumably be the subject of a larger-scale hypothetical CVM survey. In some settings we could imagine
that the surrogate and target goods are identical, such as when one undertakes a marketing survey for a
new good. Actual prototypes of the new good are typically developed for the purpose of estimating
potential demand. Such prototypes may be used in a real DC laboratory valuation exercise as well as in a
large-scale, hypothetical CVM exercise (e.g., see Hoffman et al. [1993] and Hayes et al. [1995]).

Given the observed real responses collected in the laboratory we may estimate a rea/ valuation
function. Given this estimated real valuation function, and a vector of demographic characteristics for the
hypothetical sample, we can predict the real response probabilities of the subjects who participated in the
large-scale CVM (e.g., see Harrison and Lesley [1996]). Similarly, the observed hypothetical responses from
the national CVM may be used to obtain an estimate of a hypothetical valuation function and to predict
hypothetical response probabilities.

Given the observed hypothetical responses, the predicted hypothetical response probabilities based
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on the CVM valuation function and