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Problem Statement

When estimating recreation demand, heterogeneity can be a problem when users are markedly different. Parameters for site characteristics might be affected by the distribution of unidentified subgroups in the visiting population for each site when demand is estimated. Not accounting for this possibility might overlook some important effects that site heterogeneity might have over our estimates as only individual level effects are considered with typical econometric regression tools. This study uses a hierarchical model approach to account for possible heterogeneity impacts. This method allows us to correct the estimated demand parameters and to indirectly include a random parameter that considers each site’s heterogeneous condition. 

Method

The basic idea of hierarchical modeling
 is to think of the lowest-level units (smallest and most numerous) as organized into a hierarchy of successively higher-level units. For example, individuals are in sites, sites are in regions, and regions are in states. We can then describe outcomes for an individual as a sum of effects for the individual, site, region and state. 

Under HM there may be regression coefficients at some or all levels. In the context of regression analysis, hierarchical models allow us to examine the extent to which regression coefficients vary across different sub-populations, while borrowing strength from the full sample. They pool information for the dissimilar groups without assuming that they belong precisely to the same population. Even if the assumptions of the HM are not fully met, coefficients obtained can be regarded as the Best Linear Unbiased Estimates (Chaplin, 2003). 

HM’s are often applicable to modeling of data from complex surveys, because usually a clustered or multistage sample design is used when the population has a hierarchical structure in the sense described above. The hierarchical structure of the population is taken into account because it is believed to affect the sample design and therefore the properties of the estimator used. For example, the variance of the mean visits is different when visitors are drawn as a cluster sample (where sites are clusters) than it would be if they were drawn by simple random sampling from a national population. 

Hierarchical modeling takes variation at different levels of the hierarchy as an object of inference and, in our case, involves separate regression coefficients at the site and individual level that have no meaning without recognition of the hierarchical structure of the population. 

This model is closely related to the Fixed and Random Effects models commonly used in econometrics. Just as Fixed Effect Models, HM controls for all unobserved factors at the higher level of aggregation when group mean centering is used. It deals with a large set of possible violations of the standard OLS assumptions and it is somewhat more flexible than a Random Effects Model (Chaplin, 2003). 

For our particular case, the idea is that there is a site level heterogeneity effect that should be accounted in our demand models. Including this information through HM is potentially important because it can influence the site characteristic slopes, which in turn, would alter calculated WTP. 

� Also known as multilevel modeling, empirical Bayes, random coefficient modeling, or growth curve modeling.





