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Abstract 
 

In complex surveys, the inclusion probability is often correlated with the response variable after 
conditioning on model covariates, leading to an informative design. Small area estimates are usually 
constructed from complex survey data. If the design is informative for the model, then procedures that 
ignore the design can suffer from important biases. The obvious fact that ignoring the design can render 
erroneous small area predictions is widely noted in the literature (Pfeffermann & Sverchkov 2007, Eideh 
2002, Verret et al. 2015, You & Rao 2002, Parker et al. 2019). Past work on small area estimation under 
informative sampling has focused heavily on linear models or on prediction of means. We propose to 
generalize existing small area procedures for an informative sample design.  
Concomitantly, response variables often have non-normal distributions and require nonlinear models. 
We develop a small area procedure that addresses both of these issues simultaneously. We develop 
small area predictors for the broad class of exponential dispersion families under an informative design. 
This class of models encompasses linear models as well as nonlinear models. We develop predictors of 
general parameters that may be nonlinear functions of the model response variable. We study the 
properties of the procedure under two models for the survey weight. We evaluate the procedures through 
simulation using a logistic mixed model. We then apply the methods to construct small area estimates 
of several functions of a wetlands indicator using data from a large-scale survey called the National 
Resources Inventory. Wetlands are crucial for maintaining ecosystem health. We estimate several 
functions of a wetlands indicator in New Jersey counties. The National Resources Inventory uses a 
complex design and the association between the weight and the response variable is significant. 
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