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VARIANCE ESTIMATION for HT and GREG 

EXAMPLE: SRSWOR case  

(1) Planned domains under STR-SRSWOR 

SRSWOR sample from every domain dU   

Domain sample sizes dn  are fixed 

Sample allocation schemes 

 Optimal (Neyman) allocation 

 Bankier allocation 

 Equal allocation 

 Proportional allocation 

see e.g. Lehtonen and Pahkinen (2004) Practical 

methods for design and analysis of complex 

surveys. Wiley. 

Sample ds  of size dn  elements is drawn from 

stratum dU  whose size is dN  elements, 1,...,d D   

Design weights are /k d da N n  for all  dk s  

NOTE: We assume that dN  are known 

NOTE: SURVEYMEANS with BY statement 



Domain totals (unknown parameters)  
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a) HT estimator (direct estimator) 
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b) GREG estimator (direct estimator) 
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Variance estimator for GREG 
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where ˆ
k k ke y y  ,  dk s  are residuals  

/
d

d k dk s
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  is mean of residuals in domain d 

Assisting model: k k d ky  x β ,  ˆˆ
k k dy  x β ,  dk s  



(2) Unplanned domains 

A single SRSWOR sample s of size n elements 

from population U whose size is N elements 

 

Sample size dn  in domain dU  is a random variable 

with expectation ( ) /d dE n nN N  

 

Inclusion probability is   /k n N   

Design weights are /ka N n  for all k U   
 

Define  

 Domain y-variables dk dk ky I y   

Domain residuals ˆ
dk dk ke y y  , 1,...,d D  

where 1dkI  if  dk U , zero otherwise 

ˆ
ky  are fitted values from the specified model 

 

NOTE: SURVEYMEANS with DOMAIN statement 

  



a) HT estimator (direct estimator) 
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Variance estimator for HT: 
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b) GREG estimator (indirect estimator) 
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Variance estimator for GREG 
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Assisting model: k k ky  x β  

Fitted values are ˆˆ
k ky  x β, k s  

Residuals are ˆ
dk dk ke y y  , k s  

NOTE: Elements outside the domain d also 

contribute to the GREG variance estimator  

This is because ˆ
dk ke y   for dk s  and k s  


