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Abstract

We believe a lack of transparency undermines both the credibility of, and interest in,
stated choice studies among policy makers. Unlike articles reporting the results of
contingent valuation studies, papers in the stated choice literature rarely present sim-
ple tabulations of raw response data (that is, a table or graph showing the percentage
of respondents agreeing to purchase a good or service, or vote for a proposed man-
agement plan as a function of price). We describe an approach for adding “policy”
tasks to a standard orthogonal-in-attribute-levels research design that allows the
researcher to plot raw responses as a function of changes in only one characteristic of
the offered good or service. We demonstrate this approach using data from a stated
choice study of private demand for cholera and typhoid vaccines in Kolkata, India,
carried out in the summer of 2004. © 2006 by the Association for Public Policy
Analysis and Management

INTRODUCTION

The use of stated choice experiments (sometimes called choice model experiments)
to generate information for policy analysis is growing rapidly in both industrialized
and developing countries. A recent review by Adamowicz (2004) found that publi-
cation of papers on choice experiments for environmental valuation has grown from
1 in 1991 to 18 in 2003 and that the trend for such studies is upward. His tally
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excludes choice experiments published in other (nonenvironmental) fields such as
health and marketing.

Proponents of stated choice (SC) experiments list several advantages over the
related contingent valuation (CV) technique.1 First, SC experiments are more effi-
cient in that they collect more valuation information from each respondent. These
individual-level data allow the analyst better means for modeling the heterogeneity
of preferences.  Second, where the attributes of a given policy or project still remain
to be designed, SC experiments allow the analyst to predict willingness to pay
(WTP) for many different versions of the program without resorting to large split-
sample CV studies. Third, SC experiments allow the analyst to observe more
directly how each respondent trades off different program attributes, again without
relying on a split-sample CV experiment and comparisons between respondents.

The contingent valuation technique was subjected to rigorous examination both
inside and outside academic economics throughout the early 1990s, spurred by
interest in the Exxon Valdez oil spill damage assessment (Diamond & Hausman,
1994; Hanemann, 1994; Portney, 1994). An expert panel convened by the National
Oceanic and Atmospheric Administration (NOAA) in 1993 (Arrow et al., 1993) pro-
posed a set of minimum standards that should characterize high-quality CV studies. 

Stated choice studies have not been subjected to the same degree of criticism or
held to the same standards. One might reasonably see SC experiments as an exten-
sion of the CV approach and conclude that most of the recommendations from the
CV debate (that is, constructing credible scenarios and conducting high-quality sur-
veys) should be applied equally to both SC and CV studies. That view overlooks the
fact that the questions posed to respondents in a stated choice exercise are often
cognitively more difficult to answer than a single referendum-format CV question.
Respondents in SC surveys must process more information, make trade-offs that
are (by the researcher’s design) nonobvious, and then repeat the choice exercise
anywhere from 3 to 20 times. Few SC studies report the number of stated choice
respondents who answer in ways that violate economic theory; that is, transitivity,
monotonicity, etc. (for exceptions, see Alpizar & Carlsson, 2003; Carlsson & Mar-
tinsson, 2001; Cook, Whittington, Canh, Johnson, & Nyamete, 2006; and Johnson,
Mathews, & Bingham, 2000). Interest is now growing in understanding how choice
complexity qualitatively and quantitatively affects respondents’ answers (DeShazo
& Fermo, 2002; Swait & Adamowicz, 2001). 

CV researchers often attempt to demonstrate that the data underlying their analy-
ses are of high quality by reporting raw results from the discrete choice (referen-
dum) valuation question, generally in the form of a table or graph showing how the
percent of respondents agreeing to pay varies by price. Indeed, most consumers of
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1 Contingent valuation studies elicit a respondent’s willingness-to-pay for only one hypothetical good or
service. In contrast, stated choice (choice model) studies typically ask respondents to choose between
several different configurations of the good or service. To use an example from our research, suppose the
researcher would like to estimate an individual’s willingness to pay for a cholera vaccine where the
attributes of the vaccine are its price, effectiveness in protecting against the disease, and the duration of
protection. A CV approach would present each respondent with only one vaccine configuration (for
example, a cholera vaccine that is 50% effective for 3 years and costs US$2) and ask the respondent if
she would purchase the vaccine if it were available. A different subsample of CV respondents would be
asked about a different configuration (that is, different cost, different effectiveness), so that the neces-
sary comparisons are made across subsamples. A stated choice approach would ask each respondent to
choose between two or more different alternatives—a cholera vaccine that is 70% effective for 3 years
with a price of US$10, or a cholera vaccine that is 50% effective for 3 years with a price of US$2. Respon-
dents typically complete several of these choice tasks, so that the researcher observes how each individ-
ual trades off the different attributes of the good.
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this literature would probably have doubts about any study that did not report such
information. CV researchers then proceed to analyze responses using multivariate
statistical models that better explain the determinants of demand; but readers typ-
ically regard that original graph or table of raw responses as a first quality check. 

Stated choice studies, on the other hand, rarely report (in either table or graph
form) raw responses to choice tasks. Most papers list the attributes of the program
or management plan used in the design, including the price levels, and discuss the
procedure for assembling these attributes into choice tasks. Most SC studies offer
only one example from the array of choice tasks that each respondent was asked to
perform. Readers of stated choice papers thus have very little opportunity to gain
an intuition about the quality of the underlying choice data without relying on an
understanding of multinomial or mixed logit estimation techniques. We report here
a straightforward approach for adding tasks to a stated choice experimental design
that will yield graphs that give the reader a transparent, simple understanding of
the underlying raw data in the same way that the familiar CV graph (percent of the
sample that said (voted) “yes” versus price) does. 

Although quite useful for non-technical consumers of these studies, the advan-
tage of these policy (or raw response) graphs is not simply in communicating
results. Similar graphs can be constructed with predictions based on the results of
the statistical models. The principal advantage is that the graphs provide an intu-
ition on the underlying raw data. This is important for several reasons. First, raw
response data are critically important in the early stages of research design (for
example, pretesting) when the final attribute levels to be included in the research
design (namely, price) are still uncertain. Second, like in CV studies, results based
on raw data can be used to validate more sophisticated econometric results. If the
raw data show little response to price, for example, one would be quite skeptical
of statistical results showing a price effect. Third, the transparency of raw response
data may be especially important because health and environmental valuation
papers are often read by non-economists and members of the policy community,
who are often less familiar with econometric models. These readers would likely
have more confidence in studies that present results based on both raw data and
predicted choices.

DESIGNING CHOICE TASKS FOR POLICY GRAPHS

To maximize efficiency and minimize the number of choice tasks that each respon-
dent must complete, stated choice researchers typically use orthogonal choice task
designs. These designs require that the attributes of a good or program have differ-
ent levels for each alternative in a choice task. For example, suppose a choice task
asks a respondent to choose between three cholera vaccines, and that the attributes
of each vaccine are its effectiveness, duration, and price. An orthogonal design
requires that all three cholera vaccines offered in one choice task have different
prices and different levels of effectiveness and duration. Though efficient, this
design makes it impossible to construct simple graphs to display the raw data
because too many variables change at once.

Our basic approach, by contrast, is to add several non-orthogonal tasks that are
carefully designed to allow a comparison where only one variable is changing at a
time.  Adding these non-orthogonal tasks does come at a cost to the research effort.
Many SC researchers may feel that a study’s resources are better spent in adding
additional attributes or levels (or in making tasks simpler). From an efficiency
standpoint, the non-orthogonal tasks we propose do a poor job of collecting addi-
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tional preference information from respondents. We believe, however, that the addi-
tional transparency achieved by a view of raw response data is often worth this
opportunity cost.

To illustrate the advantage of this additional transparency with a concrete exam-
ple, we use data from a stated choice study of private demand for cholera and
typhoid vaccines in Kolkata, India, carried out in the summer of 2004. As part of a
larger stated preference study (including both CV and SC surveys) in Kolkata, we
administered 200 in-person, stated choice interviews in the Beliaghata neighbor-
hood of Kolkata. The neighborhood is a mix of lower- and middle-income house-
holds; mean per capita income was on the order of US$1 per day. Respondents were
selected randomly from the most recent voter rolls.

The interviewer gave each respondent information on the two diseases, explained
our hypothetical cholera and typhoid vaccines, and had the respondent complete
one practice choice task. To provide time to think, the interviewer then gave the
respondent an informational card showing all of the possible vaccine attributes and
levels (see Table 1) to review overnight. The interviewer returned the next day to
complete the actual choice tasks and to collect socioeconomic information about
the respondent.2

Figure 1 presents a sample choice task that was shown to respondents. Respon-
dents were asked to choose between three alternatives—a cholera vaccine, a typhoid
vaccine, or neither. They were not initially given the opportunity to purchase both
vaccines. After completing all of the choice tasks, however, the interviewer revisited
any task where the respondent said they would purchase a vaccine. For each of
these tasks, the interviewer asked the respondent if they would want to purchase
both vaccines if this were possible.

Using an orthogonal design with the number of attributes and levels shown in
Table 1 would have required each respondent to complete 12 choice tasks (we will
call these the “orthogonal” tasks). Because this number of tasks seemed too
demanding for respondents, we split our sample of 200 into three groups (n 5 66,
67, 67 respondents). Each respondent then had to complete 4 orthogonal choice
tasks from the total set of 12. The order in which they completed these orthogonal
tasks was determined randomly before the interview. In addition, each respondent
completed two non-orthogonal “policy” tasks (Table 2). To avoid contaminating the
orthogonal design, the policy tasks were always completed after the orthogonal
tasks. This raises the possibility, however, that responses may differ between
orthogonal and policy tasks because of fatigue. To avoid this, in future applications
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2 For a more in-depth discussion of the use of this time-to-think treatment in SC research, see Cook et
al., 2006). 

Table 1. Attributes and levels used in the vaccine choice tasks.

Attribute Attribute Level

Vaccine type Cholera, Typhoid
Effectiveness 50%, 70%, 80%
Duration 3 yrs, 20 yrs
Pricea US$0.22, 1.11, 11.11

a Prices were given to respondents in Indian rupees (Rs. 10, Rs. 50, Rs. 500).
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analysts might explicitly build these non-orthogonal tasks into the overall experi-
mental design.3

By comparing the raw responses (that is, what percent of the 66 respondents
answering each task said they would purchase neither vaccine, the cholera vaccine
only, the typhoid vaccine only, or both vaccines), we can construct graphs that illus-
trate how different attribute levels affect the choice of vaccine. Comparing tasks A5,
B5, and C5 (see Table 2) allows us to compare raw responses when all of the attrib-
utes remained constant except the price of the vaccine. Comparing tasks B5 and B6
allows us to compare raw responses when only the vaccine’s duration changed.
Tasks A6, B6, and C6 allow a comparison of responses by vaccine effectiveness.
Because the cholera and typhoid vaccines have the exact same attributes on all of
the policy tasks (again, not the case in the orthogonal tasks), the raw responses to
each of these choices also present a direct, easily interpretable comparison of
demand for cholera and typhoid vaccines.

RESULTS 

Figure 2 is an analog to the common “percent yes” graph in the CV literature. It
shows that as the price of the vaccine increased and all other attributes remained
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Figure 1. An Example of a Choice Task Used in the Survey.

3 Building the tasks explicitly into the experimental design has another advantage. Since the policy tasks
are likely to be cognitively easier for respondents to answer, the results from these simpler tasks can be
used to validate the results from the more efficient, but likely more confusing, orthogonal tasks. (We
thank a reviewer for pointing this out.)
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Figure 2. Percent of Respondents Choosing Either of the Two Vaccines, Both 
Vaccines, or Neither, When Both Vaccines Are 70% Effective for 3 Years, by Price.

Table 2. Designing the choice tasks for “policy,” or raw response, graphs.

Task # First Group A Second Group B Third Group C 
of Respondents of Respondents of Respondents 

(N 5 66) (N 5 67) (N 5 67)

1, 2, 3, 4 4 Tasks, Orthogonal 4 Tasks, Orthogonal 4 Tasks, Orthogonal 
Design, Order Design, Order Design, Order 

Determined Randomly Determined Randomly Determined Randomly

5 Task A5 Task B5 Task C5
Cholera Typhoid Neither Cholera Typhoid Neither Cholera Typhoid Neither

70% 70% 70% 70% 70% 70%
3yr 3yr 3yr 3yr 3yr 3yr

US$0.22 US$0.22 US$1.11 US$1.11 US$11.1 US$11.1

6 Task  A6 Task B6 Task C6
Cholera Typhoid Neither Cholera Typhoid Neither Cholera Typhoid Neither

50% 50% 70% 70% 80% 80%
20yr 20yr 20yr 20yr 20yr 20yr

US$1.11 US$1.11 US$1.11 US$1.11 US$1.11 US$1.11
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constant, a higher percentage of respondents chose neither vaccine, and a lower
percentage of respondents chose both vaccines. A significant number of respon-
dents were interested in buying both vaccines when the price was low (US$0.22),
and 77% bought at least one vaccine at this price. Policy makers can immediately
see that modest user charges could recover some immunization program costs
without significantly compromising vaccination coverage rates.

Similarly, when the duration of the vaccine increased from 3 years to 20 years and
all other attributes remained the same, more respondents decided to buy both vac-
cines and fewer chose neither, though the change in demand is much smaller than
with the response to price (Figure 3). Finally, as the vaccine’s effectiveness increased
from 50% to 70% to 80%, more respondents chose both vaccines, and fewer chose
neither vaccine (Figure 4). Demand increased more when effectiveness improved
from 50% to 70% than when it improved from 70% to 80%.

Demand for cholera and typhoid vaccines does not appear to be very different,
though the percentage of people choosing the cholera vaccine only is greater than
the percentage choosing the typhoid vaccine only on all six policy tasks (A5, A6, B5,
B6, C5, C6). It would thus be surprising if the results of an econometric analysis
showed higher demand for typhoid vaccines.

Finally, we include for comparison the results of a mixed logit / hierarcharical
Bayes (ML/HB) analysis of responses to all tasks, not only the policy tasks.  Cook et
al. (2006) use a ML/HB estimating procedure developed by Train and Sonnier
(2005) that allows the attribute partworths to be correlated and modeled as trans-
formations of the normal. Table 3 presents the results of a model where all effects-
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Figure 3. Percent of Respondents Choosing Either of the Two Vaccines, Both 
Vaccines, or Neither, When Both Vaccines Are 70% Effective and Cost USD 1.11,
by Duration.



196 / Curriculum and Case Notes

Journal of Policy Analysis and Management DOI: 10.1002/pam
Published on behalf of the Association for Public Policy Analysis and Management 

Figure 4. Percent of Respondents Choosing Either of the Two Vaccines, Both 
Vaccines, or Neither, When Both Vaccines Have a 3-Year Duration and Cost USD
1.11, by Effectiveness.

Table 3. Results from a mixed logit / hierarchical Bayes model which includes data from
all cards.a

Parameter 
Attribute (Standard Error)

Cholera vaccine mean 0.20 (0.04)**

standard deviation 0.05 (0.00)**

20-year duration mean 0.39 (0.05)**

standard deviation 0.06 (0.00)**

70% effectiveness mean –0.07 (0.07)
standard deviation 0.06 (0.00)**

80% effectiveness mean 0.42 (0.07)**

standard deviation 0.06 (0.00)**

Lowest price mean 0.73 (0.07)**

standard deviation 0.06 (0.00)**

Middle price mean 0.06 (0.07)
standard deviation 0.06 (0.00)**

Alternative-specific coefficient mean –0.08 (0.08)
standard deviation 0.53 (0.00)**

a All variables are effects-coded so that coefficients represent marginal effects away from a mean utility
which is scaled to zero. Positive coefficients increase the probability of a choice. Variables for typhoid vac-
cine, 3-year duration, 50% effective, and highest price are excluded from the table but can be calculated as
the negative sum of the included variables. * indicates significance at the 5% level, ** at the 1% level.
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coded partworths have normal distributions except the lowest price, which is mod-
eled as a normal truncated at zero from below (the lowest cost should never
decrease the probability of choosing that alternative). These results are consistent
with the results from the policy graphs. They indicate that respondents a) prefer
cholera to typhoid vaccines, b) are more likely to choose a vaccine with a 20-year
duration than one with a 3-year duration, c) prefer vaccines with higher effective-
ness, and d) are more likely to choose an alternative with the lowest price, ceteris
paribus. 

Figure 5 demonstrates similar findings by the plotting utility weights of each
attribute. These weights are derived by recoding the mean coefficients to a common
scale of 0 to 10, with 5 indicating the mean effect; coefficients above 5 increase the
probability of choosing that alternative. The cost of the vaccine is the most impor-
tant attribute: The lowest (highest) price has the most positive (negative) effect on
utility. Changes in effectiveness and duration have approximately similar effects on
utility. The graphical results from the policy tasks yield the same intuition.

DISCUSSION

Stated choice studies are growing in popularity and are increasingly used to for-
mulate advice to policy makers. The policy graphs we present are an easy and trans-
parent approach for presenting the results of stated choice studies that can com-
plement the results obtained from econometric analyses. Although it is possible to
construct similar graphs using simulations based on logit parameter estimates, we
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Figure 5. Utility Weights of Vaccine Attributes, Derived from Mixed Logit / 
Hierarchical Bayes Coefficient Estimates. 
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believe it is important to present comparisons of raw data to decision makers. These
comparisons can also help the researcher set final design prices in pretesting, as
well as help readers evaluate the underlying quality of the data. Many SC
researchers will undoubtedly object that adding non-orthogonal tasks “wastes” pre-
cious sample space, and that adding more attributes or attribute levels would be a
better use of a study’s limited resources. While we agree that this trade-off is real
and important, we believe that providing a transparent look at the underlying stated
choice data will both increase interest in such studies and give policy makers a
greater degree of confidence in the information collected. These benefits will often
be well worth paying for.
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