Replicate Weights
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Introduction
A class of techniques called replication methods provide a general process of estimating variances for complex sample designs and weighting procedures.  A basic idea behind the replication approach is to select subsamples repeatedly from the whole sample. For each of these subsamples a new set of weights is created, and the statistic of interest is calculated. The variance of the full sample statistic is then estimated using the variability among the replicate statistics calculated from these subsamples. The subsamples are called replicate groups, the weights are replicate weights and the statistics calculated from these replicates are called replicate estimates. 

There are various ways of creating replicate subsamples from the full sample.

Method for calculating replicate weights
As Anita said longitudinal weights are created by first creating base weights, and then doing a series of one or more adjustments to get to the final weight.
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For replicate weights we just add in an extra step to calculate the replicate weights:
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We need to know the replication method, including the number of replicate groups, and how units are allocated to groups. The adjustments you do to the replicate weights might be the same as the adjustments you do to the original weight.
Replicate weights and complex survey design
For surveys with multiple phases or stages (such as selecting schools then students, or surveys that might have multiple components for selected respondents) I think the same process above holds. However the replication method could also be very complicated, and related to the sample design. 

Example: Survey of Mental Health and Wellbeing
There were 17,352 private dwellings initially selected for the survey. This sample was expected to deliver the desired fully-responding sample, based on an expected response rate of 75% and sample loss. The sample was reduced to 14,805 dwellings due to the loss of households with no residents in scope for the survey and where dwellings proved to be vacant, under construction or derelict.
Of the eligible dwellings selected, there were 8,841 fully-responding households, representing a 60% response rate at the national level.

As the response rate for this survey was lower than expected (60%), extensive non-response analyses were undertaken to assess the reliability of the survey estimates. As a result, adjustments were made to the weighting strategy.

To improve the reliability of estimates for younger (16-24 years) and older (65-85 years) persons, these age groups were given a higher chance of selection in the household person selection process. That is, if you were a household member within the younger or older age group, you were more likely to be selected for interview than other household members.

Steps in the weighting:
Household weights
1. Create initial household level weights based on the probabilities of selection
2. Adjust for non-response
3. Calibrate to household level population information – gives final household weights

Person weights
1. Take final household weights and multiply by probability of selecting each person to give initial person level weights
2. Adjust for person-level non-response
3. Calibrate to person level population information – gives final person level weights

Steps in the replicate weighting
Household weights
1. Create initial household level weights based on the probabilities of selection
2. Create replicate household level weights (jackknife using areas selected as the replicates)
3. Adjust each set of replicate weights for non-response
4. Calibrate each replicate to household level population information – gives final replicate household weights

Person weights
1. Take final household replicate weights and multiply by probability of selecting each person to give initial person level replicate weights
2. Adjust each set of replicate weights for person-level non-response
3. [bookmark: _GoBack]Calibrate each replicate to person level population information – gives final person level  replicate weights
image1.png
Additional
Information
usedin
Adjustment

Adjustment

Tnitial Weights /
Base Weights [ 1

Intermediate Weights

Final Weights





image2.png
! |
! Additional | |
Replication \ /" Adjustment Information | |
, usedin
Adjustment | |
! |
! |
|
Initial Weights /| | Tnitil Replicate Intermediate Replicate ! Final Replicate
Base Weights Weights T Weights T Weights
! |





