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Abstract We consider a simple yet flexible spline estimation method for quasi-
likelihood models. We approximate the unknown function by B-splines and apply
the Fisher scoring algorithm to compute the estimates. The spline estimate of the
nonparametric component achieves the optimal rate of convergence under the smooth
condition, and the estimate of the parametric part is shown to be asymptotically nor-
mal even if the variance function is misspecified. The semiparametric efficiency of
the model can be established if the variance function is correctly specified. A direct
and consistent variance estimation method based on the least-squares estimation is
proposed. A simulation study is performed to evaluate the numerical performance of
the spline estimate. The methodology is illustrated on a crab study.
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1 Introduction

Quasi-likelihood method (Wedderburn 1974; McCullagh 1983; McCullagh and Nelder
1989) is used to model the relationship between an outcome and some covariates in
cases where the exact distributional information is not available. It only requires the
specification of a relationship between the mean and variance of the outcome. Quasi-
likelihood methods have the similar properties to the maximal likelihood methods and
thus are reasonable alternatives if the distribution of the outcome is not fully available.
In parametric quasi-likelihood linear models, it is assumed that the unknown mean
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