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Introduction 
 
In any survey, simple response variance (SRV), correlated response variance (CRV) and response bias (RB) 
are important ingredients of measurement error. In the US Census Bureau model1 for measurement errors, 
simple response variance is included in the estimate for sampling variance, but correlated response variance 
and response bias obviously are not included in the estimate for sampling variance. In the Census Bureau 
model correlated response variance arises due to the fact that an interviewer collecting data from a cluster of 
households which tends to record some values of some variables which are correlated. The reinterview 
technique is a powerful technique for estimating response variance and response bias. However there is a 
different kind of correlated response variance which arises because some respondents tend to remember the 
response given at the initial interview. The usual analysis of data obtained in the initial interview and 
reinterview for dichotomous data for simple random sampling is as follows: 
 

  Interview  

  1 0  

Reinterview 
1 a b a + b 

0 c d c + d 

  a + c b + d  

 
n = a + b + c + d.  
 

Gross Difference Rate (GDR) =  ௕ା௖

௡
 . It can be shown E(GDR) = 2*SRV. A natural estimator of the 

proportion of random error that is associated with measurement error is given by the Index of Inconsistency 

(IOI) =  ௌோ௏

ௌோ௏ାௌ௏
ൌ  ீ஽ோ

ଶ௦మ  . Where s2 is the estimate of the sampling variance from the sample. Thus the IOI 

takes the simple form ௕ା௖

ଶ௡௣ሺଵି௣ሻ
 where p = ௔ା௖

௡
. The chief reason for doing a reconciliation procedure after the 

interview is to estimate size of the response bias. An unbiased estimate of the response bias is given by Net 

Difference Rate (NDR) which can be shown to be  
|௖ ି ௕|

௡
. 

 

In the NDR calculation equal number of error of opposite direction offset each other and the remaining non 

offsetting part of the error is counted. In the GDR calculation there is no opportunity of the offsetting and 

thus the every error is counted. 

 

In the calculation of SRV under the above model there is however the inclusion of the kind of correlated 
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response variance mentioned above which arises because some respondents tend to remember the initial 

response. This kind of correlation response variance (correlated due to memory) as CRVM. 

 

We introduce a device in the reinterview technique for separating the simple response variance. The 

respondents are asked whether they remembered the initial response and on that basis respondents are 

divided into two groups. For the group that does not remember the initial response the usual estimate of 

response variable as above is an estimate of the true simple response variance. For the other group the 

variance between the responses constitute the correlated response variance CRVM. 

 

This method applies both for quantitative and qualitative data. A future paper would include the analysis for 

quantitative data. 

 
The Mathematical Model 
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ࢂࡾࢀ ൌ  
૚
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૚
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Where ିࢇ ൅ ାࢇ ൌ  ࢇ
ି࢈  ൅ ା࢈ ൌ  ࢈

ିࢉ  ൅ ାࢉ ൌ  ࢉ

ିࢊ  ൅ ାࢊ ൌ  ࢊ

ି࢔  ൅ ା࢔ ൌ  ࢔

 

The Tables 
 
Table 1 
 

Original Interview   

Reinterview   1   0   Total   

1   a  b    a + b  

0   c  d    c + d  

Total   a + c  b + d    n = a + b + c + d  
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Table 2 
 

Respondents who remember  

Original Interview 

Reinterview  1  0  Total 

1  a+  b+  a+ + b+ 

0  c+  d+  c+ + d+ 

Total  a+ + c+  b+ + d+  n+ = a+ + b+ + c+ + d+ 

 
Respondents who do not remember 

Original Interview   

Reinterview    1    0    Total   

1    a‐    b‐      a‐ + b‐   

0    c‐    d‐      c‐+ d‐   

Total    a‐ + c‐    b‐ + d‐      n‐ = a‐ + b‐ + c‐ + d‐   
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