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ABSTRACT 

In this note we conduct construct validity tests for dichotomous choice (DC) and polychotomous 
choice (PC) contingent valuation questions. Contrary to previous results, we find that DC 
and PC estimates of willingness to pay are theoretically valid, convergent valid, and similar in 
terms of statistical precision. Similar to previous results, PC respondents are less sensitive to 
information than DC respondents. We conclude that DC and PC valuation questions are 
construct valid for this study. Sequential PC valuation questions could be used in studies where 
obtaining information about the certainty or intensity of respondent preferences would be useful. 
  



1. INTRODUCTION 
 
One goal of contingent valuation (CV) research is to obtain construct valid estimates 
of willingness to pay (WTP) for environmental resource allocation changes. 
Construct validity includes convergent and theoretical validity. Convergent validity 
is the extent to which two measures of WTP, measured differently, are correlated. 
Convergent validity tests can be conducted with WTP estimates measured using 
revealed behavior and behavioral intentions methodologies (Cameron 1992; Jakus 
1994) or different WTP elicitation methods (Boyle and Bishop 1988; Kristrom 
1993). Theoretical validity is the extent to which a measure behaves according to 
theoretical predictions. One type of theoretical validity test employs split-samples 
to determine if respondents consider contingent market information in theoretically 
predicted ways (Boyle et al. 1994; Carson and Mitchell 1995). Another type 
of theoretical validity test focuses on the internal consistency of CV responses 
(Whitehead et al. 1995). 
 
Research concerning WTP elicitation methods has generally led CV researchers 
to favor dichotomous choice (DC) valuation questions (Mitchell and Carson 1989; 
Arrow et al. 1993; Freeman 1993). DC questions are relatively similar to actual 
market transactions which increase respondent familiarity with the contingent market 
and validity of WTP. Also, since they require only a yes or no response, DC 
questions tend to be relatively easy to answer. With polychotomous choice (PC) 
questions respondents are given a multiple choice. One rationale for asking PC 
questions is that they provide more information to the researcher than do DC questions. 
In addition to knowing whether the respondent would be willing to pay or not 
we learn something about the strength or certainty of the underlying preference. 
Also, the NOAA Panel on Contingent Valuation (Arrow et al. 1993) has recommended 
that DC WTP formats include a middle response, a form of PC question, 
in order to enhance the reliability of CV for estimation of passive use values. 
 
PC questions are less similar to actual market transactions, relative to DC 
questions, and differences in response patterns may emerge. In order to confidently 
use PC data for policy purposes, the resulting WTP estimates should be construct 
valid. Willingness to pay should be similar when estimated with DC or PC data, 
or differ for explainable reasons, and WTP with PC data should be explained by 
covariates in predicted ways. In the initial test of the validity of PC data, Ready et 
al. (1995) presented DC valuation questions and six choice PC valuation questions 
to split-samples in two mail surveys. They find that in both data sets DC and 
PC WTP estimates are not convergent valid; PC WTP estimates exceed DC WTP 
estimates. Also, PC WTP estimates were less theoretically valid and measured with 
less statistical precision than DC WTP estimates. In similar research, Johannesson 
et al. (1993), Li and Mattsson (1995) and Swallow et al. (1993) have investigated 
the econometric properties of PC data but not their validity.1 
 
In this note we test the construct validity of DC and PC contingent valuation 
questions which focus on improving the environmental quality of the Pamlico 
Sound in North Carolina. The Pamlico Sound is part of the Albemarle-Pamlico estuarine 
system which is the second largest estuarine system in the United States. We 
use a different questioning mode, survey administration, and number of potential 
middle responses than has been used before with PC questions. We first describe 
these differences. Next we compare the theoretical validity of DC and PC data 



through internal consistency tests, we test for convergent validity by comparing 
benefit estimates from the different value elicitation methods, and we compare the 
statistical precision of WTP estimates. We then compare the effects of an information 
treatment about quality and related goods on DC and PC WTP. Conclusions 
and suggestions for future research are offered at the end of the paper. 

 
2. THE PAMLICO SOUND CONTINGENT VALUATION STUDY 
 
Survey respondents were presented a contingent market for quality improvements 
in the Pamlico Sound during a telephone interview.2 DC and PC willingness to 
pay questions were presented to split samples. Respondents were first told that 
agricultural and commercial fishing practices pollute water and destroy wildlife 
habitat in the Pamlico Sound and that the result during the past ten years has been 
decreasing fish catches, disease in crabs, closed shellfish beds, and the disappearance 
of underwater grasses. Tougher laws that would require farmers to control 
pollution and restrict some commercial fishing practices were next proposed. The 
proposed laws were described with a goal of restoring water quality and fish and 
wildlife habitat. 
 
Respondents were told that tougher laws would lead to higher consumer prices 
and that enforcement of these laws would lead to higher taxes. The willingness to 
pay question was closed-ended: “If you knew the money would be used to restore 
water quality and fish and wildlife habitat in the Pamlico Sound, would you and 
your household be willing to pay $PT each year, in higher consumer prices and 
state taxes?” One of six randomly assigned annual price and tax amounts ($PT = 
5, 25, 50, 100, 200, or 300) was presented to each respondent. Follow up questions 
were used to identify protest and outlier responses which were then deleted. 
One-half of the respondents received a DC valuation question and the other 
half received a PC valuation question. The DC treatment was implemented in the 
usual way; the closed-ended question was presented by the interviewer implying 
to the respondent that a “yes” or “no” answer was expected. The PC treatment 
contained four response levels: “definitely yes,” “probably yes,” “probably no,” 
and “definitely no.”The PC response levels were not initially offered to respondents 
by the interviewer implying that a “yes” or “no” response was expected. If the 
respondent immediately answered yes or no they were considered to be certain 
about their answer and it was coded as “definitely yes” or “definitely no.” If the 
respondent hesitated or expressed difficulty with the PC question the interviewer 
offered the four response categories and the respondent could choose any of the 
four. 
 
The sequential PC question allows interaction between respondent and interviewer 
which is not possible with mailed questionnaires and, a priori, was expected 
to reduce the number of uncertain, middle responses chosen, relative to Ready et al. 
(1995). One reason not to offer middle responses unless the respondent is hesitant 
is to avoid low cost, noncommittal answers. Ready et al. (1995) argue that respondents 
who find the middle responses attractive do not incur the costs of formulating 
a coherent WTP response. By waiting to offer the middle response we might avoid 
this problem (see Bishop 1987). Thus, the goal of the sequential PC approach is to 
elicit high quality WTP responses from those who are able to express them but not 
to force those who can not to overstate their confidence in the response. 



Certain types of information in contingent markets may improve the theoretical 
validity of responses to DC and PC valuation questions (Blomquist and Whitehead, 
forthcoming). For instance, additional information may cause respondents 
to give an answer after further considering market characteristics such as resource 
quality and the number and availability of related goods. Ready et al. (1995) find 
that PC respondents are less sensitive to contingent market information than DC 
respondents. Therefore, in the current study one-half of the respondents received 
additional information preceding the contingent market. These respondents were 
told that: “The Pamlico Sound provides habitat for fish and wildlife such as flounder, 
bay scallops, blue crabs, loggerhead sea turtles, mallard ducks, and brown 
pelicans. The Albemarle Sound in North Carolina and the Chesapeake Bay in 
Virginia provide the same kind of fish and wildlife habitat.” The first sentence 
describes additional quality characteristics about the Pamlico Sound relating to use 
values (seafood, fishing, hunting, wildlife observation) and passive use values (i.e., 
the existence of loggerhead sea turtles). The second sentence describes two related 
environmental resources with similar characteristics which may be substitutes or 
complements to the Pamlico Sound. 
 
The data are from a CV market integrated into a 1993 telephone survey of 
eastern North Carolina conducted by a university survey research laboratory. The 
sample was drawn through random digit dialing. Once contact was established 
with a member of a household, a random selection procedure was used to help 
maintain a representative distribution of ages and sexes. Of the households that 
were contacted 1021 completed the questionnaire for a 71% response rate. We 
employ complete case analysis by dropping all units with item nonresponse on any 
question leaving 603 cases for a useable response rate of 41%.3 
 
 
3. EMPIRICAL MODEL AND RESULTS 
 
The theoretical construct of willingness to pay for a quality improvement is the 
same whether elicited with DC or PC valuation questions: WTP = f(p,q´,qº,y; z), 
where p is the own-price of on-site use of the Pamlico Sound, q is the quality of the 
Pamlico Sound, q´  > q º, y is income, and z represents survey treatments (PC and 
additional information). For the theoretical construct of WTP to be internally valid, 
certain theoretical relationships among variables are expected to hold (Whitehead 
1995). The effect of income on WTP is positive if quality is a normal good and 
the effect of the own-price on WTP is negative if quality and recreation trips are 
complements.4 For convergent validity the PC treatment should have no effect on 
WTP and the relationships among variables, including the information treatment, 
should be the same for DC and PC data. The influence that additional information 
about resource quality and related goods should have on WTP is unclear (Blomquist 
and Whitehead, forthcoming).5 
 
The validity tests are conducted through binary logistic regression with the 
PC data treated as dichotomous: π ={1+exp[–(τPT + x´β)]} 1, where π is the 
probability of a yes response, x is a vector of independent variables (p, y, z) and ß 
is a vector of coefficients. The DC and PCWTP estimates are found by the method 
of Cameron (1988), dividing x´β by the negative of τ , with other independent 
variables evaluated at their mean. WTP confidence intervals are found using the 
analytic technique of Cameron (1991) which has been found to be more reliable 



for small samples when compared to simulation approaches (Cooper 1994).6,7 The 
statistical precision of WTP estimates is assessed with the coefficient of variation 
which measures, in percentage terms, the relative size of the dispersion of WTP 
around the mean WTP relative to the mean.8 
 
Demographic variables for the complete cases are representative of the population 
of eastern North Carolina (Table I). Sixteen percent of the respondents had 
participated in outdoor recreational activities during the twelve months prior to the 
survey, 94% were at least “somewhat concerned” about Pamlico Sound resources, 
83% felt that the laws would be at least “somewhat effective” in achieving these 
goals, and 49% knew something about the problems, resources, and uses of the 
Pamlico Sound before the telephone survey. 
 
Final sample sizes and response rates are similar for the PC and DC sub-samples. 
There are no significant differences between the DC and PC sub-samples for the 
own-price,9 income, and additional price and tax ($PT) variables. In addition, 
there are no statistical differences between the sub-samples for dummy variables 
measuring whether the respondent had participated in outdoor recreation trips on or 
around the Pamlico Sound, knowledge about the Pamlico Sound before the survey, 
concern for Pamlico Sound resources or perceived effectiveness of the program. 
To compare the PC and DC responses, the definitely yes (no) and probably 
yes (no) PC responses were combined to form binary yes and no categories as in 
Ready et al. (1995). The overall percentage of yes responses is equal between the 
sub-samples (Table I). This is tested by merging the PC and DC data and including 
a dummy variable for the PC treatment in the logistic regression model (Table II). 
We find no statistically significant effect of the PC format on responses to the CV 
questions.10 
 
The second and third models in Table II are used to test for theoretical validity 
through internal consistency and convergent validity through the effects of the 
PC treatment on coefficient estimates. The PC responses are theoretically valid 
according to the own-price and income coefficients while DC responses are theoretically 
valid according to the income coefficient. The DC and PC models are 
specified with a dummy variable for the information treatment to test for information 
effects (Table II). The additional information has a significant positive effect 
on the proportion of DC yes responses but no significant effect on the PC responses. 
While there are differences in individual coefficient estimates, the likelihood 
ratio test for differences in the vectors of coefficients for the DC and PC data suggests 
that the two elicitation approaches do not yield different results (x2=7.83[5]) 
and WTP estimated with the DC and PC samples are not significantly different 
(t=0.80).11 The DCWTP estimate is more statistically precise since the coefficient 
of variation is 40% less than that of the PC WTP estimate. The differences in 
coefficients of variation are suggestive, but not conclusive, since we do not have a 
formal test of whether such differences are statistically significant. 

 

 

 



 

 

 

4. CONCLUSIONS 
 
In this paper we conduct construct validity tests for DC and PC CV data. We 
find that WTP is theoretically valid with both types of data, the estimates are 
convergent valid, and are similar in terms of statistical precision. PC respondents 
are less sensitive to information than DC respondents. Overall, we conclude that 
DC and PC valuation questions are construct valid for this study. The PC valuation 
question is a potentially valuable technique for eliciting WTP, especially when the 
intensity or certainty of respondent preferences is an issue that must be considered. 
That these results are somewhat different from Ready et al. (1995) is not surprising 
since we introduced two differences in the PC survey method. In this study 



we (1) reduced the number of middle response levels offered and (2) altered the 
method in which the middle responses were offered through a telephone interview. 
By reducing the number and not explicitly offering the middle responses initially, 
we reduce the incentive to give a careless answer. Both deviations in survey 
method were designed to increase the thought and care given to their valuations 
by respondents. Respondents in this study who would have answered “maybe 
yes” or “maybe no” if these two additional middle responses had been offered, 
instead perhaps, further consider their values and give a well-thought out response 
to the PC question. This result suggests that the two-step telephone survey technique 
for eliciting PC responses may lead to a solution to the perplexing problem 
of ambivalence expressed by the respondents in Ready et al. (1995). This may 
allow those respondents who feel ambivalence to express it, without encouraging 
non-ambivalent respondents to shirk their duty to answer thoughtfully. 
 
 
 

 
 
 



These results lead to opportunities for further research. First, more comparative 
studies should be conducted to determine the robustness of our results. Second, 
criterion validity experiments with real cash transactions could further improve 
our understanding of the incentive compatibility of PC questions and the convergent 
validity of DC and PC valuation questions. Next, the additional information 
revealed by respondents with PC questions can be exploited to more efficiently 
estimate WTP with ordered regression techniques. Unlike the DC approach, however, 
where respondents only need to know whether their WTP is above or below a 
threshold, respondents to PC questions must consider an additional threshold and 
whether they are above or below it. Probabilistic PC questions may therefore elicit 
more information about the variance of individual WTP rather than information 
abut the intensity or certainty of preferences. One way to avoid the additional 
threshold is to use a continuous confidence scale after the DC response is obtained 
(Li and Mattsson 1995). Finally, comparisons between the discrete, probabilistic 
PC and continuous confidence scale approaches appears warranted. 
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NOTES 
 
1. Johannesson et al. (1993) presented a PC question to respondents in a mail survey with five 
answers. After dropping the middle responses they group the data into yes and no categories 
and analyze the binary data and get theoretically valid results. No comparison between PC and 
DC data is made, however, since DC data was not collected. Li and Mattsson (1995) and 
Swallow et al. (1993) also collect PC data. After a DC question was asked, respondents were 
then asked how certain they were about their answer. Responses to the second question allows 
the econometric exploitation of the additional information about respondent preferences. 
 
2. A copy of the survey questions is available upon request or can be obtained from URL: 
http://www1.ecu.edu/_ecwhiteh/data.htm. 
 
3. Sensitive questions, such as household income, and difficult to answer questions, such as 
contingent valuations, tend to generate high item nonresponse rates which include protest and 
outlier responses. Lower education levels are related to item nonresponse on the CV question. 
Item nonresponse on the income question is correlated with certain demographic variables. 
Willingness to pay estimates should be expanded to the population with caution. 
 



4. Substitute prices are also potentially important. However, with this data set all substitute 
prices attempted were either too collinear with the own-price or had no affect on the responses. 
For these reasons we dropped the substitute price from our analysis. 
 
5. We do not consider the information treatments to be a construct validity test like those for 
own price and income effects and WTP convergence. This investigation is more exploratory to 
see if information has the same effect in DC and sequential PC. 
 
6. Poe et al. (1994) find that simulations approaches to constructing confidence intervals are too 
conservative. They acknowledge (footnote 1, p. 906) that the Cameron approach does not lead 
to this problem. 

7. All models, WTP estimates, and standard errors for the Cameron WTP confidence intervals 
and t-tests are estimated with LIMDEP (Greene 1995). The data, LIMDEP program, and 
econometric output are available upon request or from URL: 
http://www1.ecu.edu/_ecwhiteh/data.htm. 
 
8. The coefficient of variation is equal to the standard deviation divided by the mean WTP 
multiplied by 100. 
 
9. The own-price variable is measured as each respondent’s travel and time costs to the 
Pamlico Sound. 
 
10. Other explanatory variables were included in exploratory regressions. Respondent concern 
and perceived effectiveness are both positively related to WTP while respondent knowledge has 
no effect on WTP. Since recreation participation is an endogenous variable, the exogenous own 
price variable (which is negatively correlated with recreation participation) measures the effect 
of on-site resource use on WTP. None of this changes the results presented in this note, 
therefore we present the more parsimonious models. 
 
11. The Cameron approach results in normally distributed estimates of mean WTP. Statistical 
comparisons of means can therefore be conducted using a straight forward t-test. 
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