
  

  

Appendix 1  

In matrix form the true model considered can be written as; 

� =  !" +# + $ 

The measurement error can be defined as; 

 � =  � + + 

Where the variables and error terms are defined as given in the body of the paper.  

In matrix form the regression estimated can be written as; 

� =  �; " + B 

The OLS estimator for " is given by; 

"C�PQ = ( �;  �)J�( �; �)																																																					      
                                             = ( �;  �)J�D �; ( �" + # − +" + $)F 
																																														= " + ( �;  �)J�( �; #) − ( �;  �)J�( �; +") + ( �;  �)J�( �; $) 
Therefore the bias of "C�PQ is given by; 

�("C�PQ) − " = ( �;  �)J�( �; #) − ( �;  �)J�( �; +") + ( �;  �)J�( �; $)		 
The asymptotic distribution of this bias can be found by taking the probability limit of this 

expression; 

67�8 1: ( �;  �) = 67�8 1: ( �;  � + 2 �; + + +;+) = <== + 21=R + 1R67�8 1: ( �; �)
= 67�8 1: ( �; � + +;�) = <=� + 	0				 

67�8 1: ( �; +) = 67�8 1: ( �; + + +;+) = 1=R +	1R 																													 
          67�8 �

? ( �; �) = 67�8 �
? ( �; � + +;�) = 0 + 	0      

Therefore the bias of the OLS estimator of " is; 

�("C�PQ) − "	 S→ (<== + 21=R + 1R)J�<=� − (<== + 21=R + 1R)J�(1=R + 1R)"	 



  

  

																																																																	+(<== + 21=R + 1R)J�(0) 
																							= 	 (<== + 21=R + 1R)J�<=� − (<== + 21=R + 1R)J�(1=R + 1R)" 

As we have assumed no correlation between the true values of the exposure and control 

and the error terms in the model this can be simplified to; 

�("C�PQ) − " = (<== +	1R)J�<=� − (<== +	1R)J�	1R". 


