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Traditional stated preference theory does not provide useful guidance on hypothetical bias because the bias
lies outside the theory. Not surprisingly, meta-analyses using variables from the theory have not revealed
consistent patterns of bias. We find that these models are substantially improved by including two additional
variables drawn from positive research on choice behavior. These results lead us to recommend survey pro-
cedures that address these concerns.
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1. Introduction psychologists suggest that preferences are first constructed by
In stated preference research the difference of hypothetical and
actual statements of value is known as hypothetical bias (e.g. Ehmke
et al., 2008). Several recent meta-analyses have used regression anal-
ysis to predict the extent of hypothetical bias in stated preference
studies based on characteristics such as whether a study involved pri-
vate or public goods and whether it posed open-ended vs.
closed-ended questions (List and Gallet, 2001; Little and Berrens,
2004; Murphy et al., 2005). These analyses have, however, found
few consistent patterns in the data. Indeed, a recent review in the
Journal of Economic Surveys concludes (Loomis, 2011, p. 363), “We
still do not know why people may give a different WTP on a survey
than the same people would be actually willing to pay in an experi-
ment that involves real money,” then suggests (p. 368):

“[…] an entirely new theory of respondent behavior might be
found in behavioral economics and psychology. For example,
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the respondent for unfamiliar goods during the interview process
itself (Schkade and Payne, 1994). Understanding how preferences
are constructed might shed light on the factors influencing the
magnitude of hypothetical bias and how to mitigate it.”

We follow this suggestion, considering two central variables from
psychological studies of preference construction (Fischhoff, 1991):
how familiar respondents are with (a) the task and (b) the context.
Both variables have no obvious representation in stated preference
theory, which assumes articulated preferences for all possible tasks
and contexts.

The specific question we examine is whether additional explana-
tory patterns emerge if measures of task familiarity and context are
included in meta-analysis regressions for explaining hypothetical
bias. We use an existing dataset, compiled by Murphy et al. (2005),
to avoid potential bias due to a self-serving selection of the study
sample.

2. Homo oeconomicus, Task Familiarity and Context

Although a central topic in the literature on stated preferences,
hypothetical bias lies outside the theory underlying that research —

which applies standard consumer theory with its assumption of
complete, transitive, and fully articulated preferences for all
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Table 1
Explanatory variables.

Variable Description and coding Mean

Variables used in Murphy et al. (2005)
Student Subject pool; 1 if college students; 0 if adults 0.421
Groupa Setting of the decisions; 1 if there was a group interaction

(e.g. through a Vickrey auction); 0 if values were elicited
individually

0.554

Private Type of good; 1 if private good; 0 if public good 0.494
Choice Elicitation mechanism (question format); 1 if choice based

(dichotomous, polychotomous, referendum, payment card,
conjoint); 0 otherwise

0.373

Within Type of comparison; 1 if within-subject; 0 if between-subject 0.337
Calibrate Use of any type of ex ante or ex post calibration; 1 if the

observation is based on any such technique; 0 otherwise
0.205

Additional variables
Familiar Familiarity of the good; 1 if familiar; 0 if unfamiliar 0.230
Cues Presence/absence of contextual cues; 1 if present; 0 if absent 0.349

a Group and Student are highly correlated. Murphy et al., therefore, used only one of
the two in any model, finding no difference in results. Our models use Student (omit-
ting Group).

Table 2
Correlations between the explanatory variables.a

Group Private Choice Within Calibrate Familiar Cues

Student 0.766 −0.258 −0.054 0.474 −0.131 −0.001 −0.319
Group −0.132 −0.159 0.486 −0.266 0.316 −0.512
Private −0.115 −0.195 0.115 0.551 0.489
Choice −0.340 0.102 0.172 0.061
Within −0.299 −0.024 −0.202
Calibrate −0.134 0.254
Familiar 0.142

a Pearson correlation coefficients, using all 83 observations.
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possible goods and contexts (e.g. Fisher, 1996, p. 19ff.).2 Following
the challenge posed by Loomis (2011) and other recent studies
(e.g. Carlsson, 2010; Robinson and Hammitt, 2011), we look to be-
havioral research for guidance lacking in standard economic ac-
counts. That research typically finds (a) that choices are more
consistent with familiar tasks than with unfamiliar ones (e.g. Coupey et
al., 1998) and (b) that people rely on contextual cues to formulate consis-
tent choices (e.g., Druckman, 2001; Morgan et al., 2001; Huffman et al.,
2007; Spash, 2007). Contextual cues can be provided by interacting di-
rectly with others (Clemen and Reilly, 2002; Macmillan et al., 2002;
Druckman and Nelson, 2003; Spash, 2007), observing their choices
(Slembeck and Tyran, 2004), or learning the positions of organizations
with known positions (Lupia, 1994; Druckman, 2001; Huffman et al.,
2007; Schläpfer et al., 2008). If familiarity and context prove to have ex-
planatory power, then stated preference research requires a significant
reorientation, from patching the problems associated with individual
biases (e.g. Hanley and Shogren, 2005) to adopting tasks better suited
to the cognitive processes of respondents. After examining the evidence,
we consider such implications.
3. Materials and Methods

3.1. Data and Variables

Murphy et al. (2005) included 28 studies, with 83 observations,
selected because of their accessibility in the peer-reviewed literature
(see Appendix Table A).3 They examined six explanatory variables:
(i) whether the good is public or private, (ii) whether the preferences
are from students or other (perhaps more strongly motivated) indi-
viduals, (iii) whether preferences are elicited from individuals or
(possibly more thoughtful) groups, (iv) whether preferences were
expressed on an open-ended scale or by choosing among options
that might suggest answers (e.g., possible prices), (v) whether the
design was between-subjects or within-subjects (which might
2 One exception is that standard survey approaches assume that respondents do not
answer strategically (e.g. Arrow et al. 1993, p. 4606), even though they should, as ra-
tional actors (see Flores and Strong, 2007).

3 The original dataset is available online at: http://faculty.cbpp.uaa.alaska.edu/
jmurphy/meta/meta.html#data (accessed 22 February, 2012).
have induced sensitivity to the factors involved in consistency
tests), and (vi) whether the researchers used any ‘calibration’ tech-
niques to control for hypothetical bias.

We coded two additional variables for each observation: (a) wheth-
er the goodwas familiar or unfamiliar and (b) whether there were con-
textual cues available to the respondents (Table 1), such as some
knowledge of market prices (for private goods) or political debate (for
public goods). We coded the tasks based on their methods sections
and without knowledge of their outcomes. Table A in the Appendix
shows the resulting codes, for readers' examination, alongwith brief de-
scriptions of the goods and choice contexts. Among the 28 studies, 13
had unfamiliar goods without informative context, 7 had unfamiliar
goods with informative context, 5 familiar goods without informative
context, and 3 familiar goodswith informative context.We used the es-
timates of hypothetical bias provided byMurphy et al. (2005). Based on
the dataset of Murphy et al. (2005; see footnote 3) and the information
in the Appendix, readersmay repeat the analysiswith their own coding.

Table 2 shows correlations among the variables. Because the explan-
atory (dummy) variables “Group” and “Student” are highly correlated,
Murphy et al. used only one at a time (in alternativemodelswith similar
results). As a result, we used just “Student” (omitting “Group”).

3.2. Statistical Analyses

Following Murphy et al. (2005, p. 314), we sought to “evaluate the
effect of several SP formats and other factors on the degree of hypo-
thetical bias.” We used (natural log-transformed) hypothetical bias –
the ratio of hypothetical and actual values – as the dependent variable,
as it improves model fit given a right-skewed distribution of calibra-
tion factors (Fig. 1 in Murphy et al.).

We estimated two models. Model 1 uses the explanatory variables
considered by Murphy et al. Model 2 adds terms for “task familiarity,”
“contextual cues” and their interaction.

Many of the 83 observations in the original dataset are problematic
due to within-subject designs, calibration, or pseudo-replication.
Within-subject designs can signal the features that interest the re-
searchers, thereby inducing consistency (Fischhoff and Bar-Hillel,
1984). Calibration techniques attempt to eliminate the bias, some-
times ex post, thereby complicating further analysis. Therefore, we
run the regressions both with and without the 44 observations having
within-subject designs or calibration. The reduced set also decreases
the problem of pseudo-replication by dropping the multiple observa-
tions in several studies (Sinden, 1988; Blumenschein et al., 2001;
Johannesson et al., 1998; List, 2001, 2003).

4. Results

The left-hand side of Table 3 shows regression estimates for the full
83-observation dataset. In Model 1 (with predictors from Murphy et
al.), the only significant effects are for Within (indicating less bias with
within-subject designs, which may signal the desired behavior) and
for Calibrate (indicating less bias when stated values are calibrated, so

http://faculty.cbpp.uaa.alaska.edu/jmurphy/meta/meta.html#data
http://faculty.cbpp.uaa.alaska.edu/jmurphy/meta/meta.html#data


Table 3
Ordinary least squares estimates of models explaining the ratio of hypothetical to actual willingness to pay.a

Variable Full dataset Trimmed datasetb

Model 1 Model 2 Model 3 Model 4

Coeff. t-Ratio Coeff. t-Ratio Coeff. t-Ratio Coeff. t-Ratio

Constant 0.887*** 4.910 0.889 4.678*** 1.390 5.031*** 1.426*** 5.210
Student 0.143 0.784 0.050 0.259 0.450 1.523 0.247 0.840
Private 0.076 0.460 0.753 3.340*** −0.573 −2.051** 0.307 0.773
Choice −0.186 −1.064 0.031 0.173 −0.630 −2.256** −0.426 −1.559
Within −0.719*** −3.469 −0.626 −3.251***
Calibrate −0.533** −2.633 −0.662 −3.369***
Cues (C) −0.552 −2.302** −0.830** −2.233
Familiar (F) −1.071 −3.503*** −1.187** −2.610
C×F 0.503 1.184 0.788 1.363
n 83 83 39 39
R2 0.177 0.328 0.185 0.359
Adj. R2 0.124 0.256 0.115 0.239

Notes: Significance levels: *: pb0.1; **: pb0.05; ***: pb0.01.
a The dependent variable is the natural logarithm of hypothetical bias (hypothetical value/actual value).
b Within-subject comparisons and observations with “calibrated” values excluded.
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as to reduce the bias). The adjusted R2 is only 0.12. Adding Familiar
and Cues (Model 2) increases the adjusted R2 to 0.26. Both variables
are highly significant, with their signs indicating that the bias is less
when the tasks are familiar and the context is meaningful. The inter-
action of Familiar and Cues is non-significant. There is now also a sig-
nificant coefficient for Private, indicating smaller bias with private
goods than with public ones — once familiarity and contextual rich-
ness are controlled.

Models 3 and 4 provide analogous analyses for the trimmed
dataset (without within-subject and calibrated observations). Model
3 reveals significantly less bias with Private goods, rather than public
ones, and when the Choice involves fixed options (which might sug-
gest expected preferences), rather than open-ended responses
(where subjects must generate the options). These two coefficients
are no longer significant when Familiar and Cues are added (in
Model 4), suggesting that they are weak surrogates for these more
powerful predictors, both significant in the expanded model, whose
adjusted R2 increases from 0.12 to 0.24.
5. Discussion

Task familiarity and contextual cues explain much of the varia-
tion in hypothetical bias across studies, beyond what was possible
in previous analyses without these variables. Moreover, they
absorbed variance previously attributed to variables potentially as-
sociated with experimental artifacts (within-subject designs, use
of calibration techniques). In brief, stated and revealed choices con-
verge more when tasks are familiar or contextual cues are available.
This general result is nicely illustrated in two specific studies includ-
ed in the meta-analysis. Both Vossler and Kerkvliet (2003) and
Vossler et al. (2003) found little hypothetical bias with public
goods with a task that produced the familiarity and context of a
referendum.

If our findings are robust, they set clear boundary conditions for
stated preference studies: conduct them only when the good and
the context can be made familiar and meaningful to respondents.
Meeting those conditions should be relatively easy with private
goods having natural contextual cues, such as prices in competitive
markets or popularity in relevant populations, or with public goods
deliberated in political campaigns and policy debates. Novel public
and private goods require creating the familiarity needed for stable
preferences. Developing the needed communications is relatively
straightforward (e.g., Fischhoff, 2011). Indeed it would be straightfor-
ward for the field to establish evidentiary standards for demonstrating
that research participants have understood tasks as intended. It may
be more challenging to identify the context that participants need in
order to create meaningful preferences — unless researchers already
have some specific context in mind (rather than being interested in
the good per se).

In creating the conditions needed for stable preferences, researchers
can draw on the extensive behavioral research, perhaps best under-
stood in collaboration with behavioral researchers (Fischhoff et al.,
1980, 1999; Keeney and Raiffa, 1993; Lichtenstein and Slovic, 2005;
Payne et al., 1999).
6. Conclusion

Economists have traditionally made a strong distinction be-
tween revealed and stated preferences. The former are usually
held to meet the axiomatic assumptions for preferences, while the
latter are often dismissed for their perceived inconsistency. The
meta-analyses conducted here find that stated preferences can be
consistent if researchers ensure that the goods and the context are
familiar — conditions that are met naturally with revealed prefer-
ence studies of widely marketed goods. Our analyses used a sample
of studies collected by Murphy et al. (2005) for other purposes, so
as to reduce the chances of a selection bias toward confirming our
hypotheses.

Our hypotheses were based on interdisciplinary research into
how people articulate (or “construct”) preferences when con-
fronted by novel tasks, showing the roles of “task familiarity” and
“contextual cues,” two variables absent from standard consumer
theory which assumes universally applicable preference functions.
These variables absorbed much of the variance accounted for by
two variables from the standard account: the private character of
the good and use of choice-based tasks. These “traditional” predic-
tors seem to have mattered because they were more common in
studies involving better understood tasks and more informative
contextual cues. In this light, previous analyses of choice consisten-
cy confounded the effects of the stated vs. revealed choice tasks and
private vs. public goods with the effects of task familiarity and infor-
mative contextual cues. Considering these variables can guide us in
deciding which existing results are trustworthy and how to create
better ones in the future.



Study1 Description of good and choice context Coding

Familiar Cues

Blumenschein
et al. (1997)

Lab sunglasses; economics students 0 0

Blumenschein
et al. (2001)

Asthma management program
to patients in “scientific study”;
general population

0 0

Bohm (1972) Preview of TV program; general
population at broadcast station

1 0

Botelho and
Costa Pinto
(2002)

Contribution to NGO information
campaign on river otters;
university students

0 0

Boyce et al.
(1989)

Common house plant; experiment
with university staff

1 0

Brown et al.
(1996)

Contribution to remove roads along Grand
Canyon rim; mail survey/collection by
university

0 0

Brown and
Taylor (2000)

Contribution to NGO
environmental program; at university

0 0

Cameron
et al. (2002)

Donation to actual green electricity
and tree planting program;
fixed $6 surcharge, general population

0 1

Carlsson and
Martinsson
(2001)

Contribution to 3 environmental
projects (“rain forest,”
“Mediterranean,” “Baltic Sea”);
students prior to lecture

0 0

Champ et al.
(1997)

Contribution to remove roads along
Grand Canyon rim; mail
survey/collection by university

0 0

Champ and
Bishop (2001)

Green electricity donation; actual
wind power program of electric
company, fixed surcharge

0 1

Duffield and
Patterson (1992)

Contribution to Montana river
mgt.; contingent valuation survey

0 0

Frykblom (1997) Swedish national atlas, volume
“the environment”; prior to lecture

1 0

Frykblom (2000) Swedish national atlas, volume
“the environment”; prior to lecture

1 0

Heberlein and
Bishop (1986)

Hunting permits issued by
Department of Natural Resources;
hunters

1 1

Johannesson
et al. (1998)

Displayed box of chocolates;
students

1 1

Kealy et al.
(1988)

Familiar candy bars (Cadbury);
students

1 1

List (2001) Sports cards (list price $200–250);
participants in existing market

0 1

List (2003) Sports cards (book value $12);
participants in existing market

0 1

List and
Shogren
(1998)

Sports cards (book value $350);
participants in existing market

0 1

Loomis et al.
(1997)

Wildlife art print displayed;
auction to subjects, clerical and
administrative staff on campus

1 0

MacMillan
et al. (1999)

Contribution to nature reserve;
mail survey mimicking regular
collection

0 0

Murphy et al.
(2002)

Contribution to environmental
NGO; students

0 0

Neill et al.
(1994)

Painting (list price $75), historical
map replica (list price $20);
students

0 0

Sinden (1988) Contribution to soil conservation
program; students

0 0

Spencer et al.
(1998)

Contribution to pond water
monitoring program; students

0 0

Vossler et al.
(2003)

Pre-election poll on collectively
provided public good, subject
to public debate; general population

0 1

Vossler and
Kerkvliet (2003)

Pre-election poll on collectively
provided public good, subject
to public debate; general population

0 1

1The complete dataset is available from the authors on request.

Appendix Table. A Goods and choice contexts in the study sample
of the meta-analysis1.
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