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A primer on model-based inference for remote sensing-assisted 
forestry applications  

Ronald E. McRoberts  
 
Introduction: The assumptions underlying model-based inference differ substantially from the 
assumptions underlying the more familiar design-based (probability-based) inference.  As a result of 
these differences, important advantages as well as important challenges accrue to model-based 
inference. For example, model-based inference can be used for small areas for which sample sizes for 
design-based inference are too small and for remote areas for which probability sampling is not feasible.  
The objective is to highlight key features of model-based inference that require special attention and 
additional research.  

Materials and methods: The key features will be explained and illustrated using a combination of NFI 
data, airborne laser scanning auxiliary data, and regression models.   

Results: The primary result is that curvature in the nonlinear model estimation space produces non-
elliptical confidence regions for model parameter estimates which, in turn, can produce serious under-
estimation of the uncertainty for large area estimates of parameters such as mean biomass per unit area. 

Conclusion:  The effects of curvature in the nonlinear model the estimation space can be circumvented 
using bootstrap techniques. 
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