
Iterative Estimating 
Equations

Jiming Jiang

University of California, Davis, CA
March 2005

Joint with Prof. YouGan Wang, National 
University of Singapore and Yihui Luan,

Shangdong University, PRC



1. Introduction

• Motivation: A numerical example
Hand & Crowder (1996) presented data 
regarding hip replacements of 30 patients. 
Each patient was measured four times, 
once before the operation and three times 
after, for twelve variables including 
hematocrit, calcium, etc.



• Features of the data:

(i) The responses are longitudinal and likely 
to be correlated.

(ii) Most of the patients have at least one 
missing observation for all variables.



• Generalized estimating equations (GEE)
Discussed in lecture 4. Recall that the 
GEE is given by

where the mean     depends on the 
parameter of interest,   , and

However, the       are unknown in practice.



2. A semiparametric model

Consider a follow-up study over times         
Let                    be the vector of responses 
collected from subject    at the visit times,

Let                         represent a vector of 
explanatory variables associated with
Write          



The following assumptions are made:



• Examples







3. Iterative estimating equations (IEE)





4. Linear convergence

• A term from numerical analysis



• Linear convergence of IEE





5. Asymptotic behavior of IEEE

Theorem 2. Under the conditions of Theorem 1, 
the IEEE      and     are both consistent.

Theorem 3. Under slightly stronger conditions 
the IEEE      satisfies

in probability. Therefore,       is asymptotically as 
efficient as the GEE estimator with known (true)        

.  



6. Special case





7. A simulation study





Results:





• Summary of results



8. Data analysis



Results



8.2 Analysis of calcium data



Results
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