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2 Literature Review 

The contingent valuation method (CVM) is one of the standard approaches to 
elicit the economic values of non-market resources. It is named “contingent” because 
respondents are asked to state their willingness to pay (WTP) contingent on a 
description of an environmental service or certain hypothetical scenario. 
Double-bounded dichotomous choice contingent valuation method (Double-bounded 
DC-CVM) approach was first proposed by Hanemann (1985), implemented by 
Carson, Hanemann and Mitchell (1986), and proved by Hanemann, Lommis and 
Kanninen (1991) for its improved statistical efficiency compared to single-bounded 
DC-CVM. It requires two rounds of bidding. A random initial bid of dollar amount is 
treated as a threshold to a participant. If the good is valued highly than the given 
threshold in the person’s mind, he or she answers “yes”, otherwise “no”. This person 
will then face a second question with another dollar amount, higher if the first 
response was “yes” and lower for the “no” response on the previous round. Using the 
two-bounded DC-CVM mentioned above, we can only find the intervals that 
participants’ WTPs fall but are unable to observe the accurate WTPs in their mind. 
Actually this is what we termed censored data in survival analysis.  

In any survey of WTP, there may exist two kinds of extreme participants that 
could have certain impact on the WTP estimates: those who are not willing to pay at 
any price, and those who are willing to pay for any price. In order to take the issue 
into consideration, Tsai (2005) introduced a three-component mixture model to deal 
with these two types of extreme participants adequately. By using a multinomial 
logistic model, the percentages for these three types, i.e., those who are not willing to 
pay at any price, those who are willing to pay for a reasonable price and those who are 
willing to pay any price, can be estimated, and factors that classify these three types 
of participants can also be identified. Appling accelerated failure time model to those 
who are willing to pay for reasonable prices enables us to evaluate the WTP properly.  

In order to put together more information contained in a large pool of covariates, 
latent variable models can be used to group similar covariates together and treating 
them as single entities. As shown in Table 1, there are four types of latent variable 
analysis model, i.e. factor analysis, latent trait analysis, latent profile analysis and 
latent class analysis. Among them, our focus in this study is on latent trait models. A 
latent trait model is referred to an analysis that related to categorical observed 
variables with binary responses and metrical latent variables (Bartholomew, Steele, 
Moustaki and Galbraith, 2002, as well as Bartholomew and Knott, 1999).  
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Table 1: Classification of Latent Variable Models 

Observed variables 
Latent variable 

Metrical 
(interval/ratio) 

Categorical 
(nominal/ordinal) 

Metrical (interval/ratio) Factor analysis Latent trait analysis 
Categorical (nominal/ordinal) Latent profile analysis Latent class analysis 

 
In addition, the status of people’ knowledge, attitudes, perception, and practice 

on certain issues, and relations among them have been explored in a formative study 
(Barkat et al., 1995). In order to provide more meaningful interpretation and make the 
analysis more comprehensive, we would like to name the latent variables through the 
use of KAP terminology in this study. 

 


