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Comparison Robust M Estimate With Cubic Smoothing Splines For 

Time-Varying Coefficient Model For Balance Longitudinal Data
 

 

Abstract
In this research، a comparison has been made between the robust estimators 

of (M) for the Cubic Smoothing Splines technique، to avoid the problem of 

abnormality in data or contamination of error، and the traditional estimation 

method of Cubic Smoothing Splines technique by using two criteria of 

differentiation which are (MADE، WASE) for different sample sizes and disparity 

levels to estimate the chronologically different coefficients functions for the balanced 

longitudinal data which are characterized by observations obtained through (n) 

from the independent subjects، each one of them is measured repeatedly by group of  

specific time points (m)،since the frequent measurements within the subjects are 

almost connected and independent among the different subjects.  

 
Keywords/ Time varying coefficient- Two step estimation- Robust M estimation- 
Cubic Splines smoothing- Balance longitudinal data.


