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Repeated half-sample bootstrap

Bootstrap variance estimation

I Bootstrap resampling provides convenient variance estimators (esp.
for complicated statistics): resample, re-estimate, combine...

I Typical complex survey design features:
I Stratification
I Multi-stage sample selection
I Unequal selection probabilities
I Sampling without replacement
I Imputation, non-response adjustments, post-stratification

=⇒ More elaborate bootstrap procedure required (to preserve the
dependence structure of the data as much as possible)
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Repeated half-sample bootstrap

Survey bootstrap
I Basic, naïve survey bootstrap: draw PSUs with replacement within

each stratum
I Variance estimates severely biased downwards if number of

PSU/stratum is small

I Specialized survey bootstrap resampling plans (or other resampling
methods such as jackknife or BRR; see Kolenikov, Stata Journal
2010), such as

I m out of n bootstrap resampling with rescaling (Rao and Wu, JASA
1988; see bsweights)

I repeated half-sample bootstrap (Saigo, Shao and Sitter, Survey
Methodology 2001)

=⇒ simple, consistent for any PSU/stratum, applicable to wide array of
estimators and allows re-imputation of bootstrap samples
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Repeated half-sample bootstrap mechanics

I When sample size N (PSUs per stratum) is even:
I draw without replacement a sample of size N/2
I duplicate each obs so the bootstrap sample has size N

I When N is odd, either (with probability 1/4) ...
I draw without replacement a sample of size (N − 1)/2
I duplicate each obs so the bootstrap sample has size N − 1
I triplicate one obs at random

I ... or (with probability 3/4) ...
I draw without replacement a sample of size 1 + (N − 1)/2
I duplicate each obs so the bootstrap sample has size N + 1
I remove one obs at random
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The rhsbsample command: Syntax

The command rhsbsample (available on SSC shortly) clones official
bsample but samples on the basis of the repeated half-sample algorithm

Syntax

rhsbsample
[
if
] [

in
]

[
, strata(varlist) cluster(varlist) idcluster(newvarname)

weight(varname)
]
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The rhsbsample command: Usage example

Replace data in memory by a bootstrap sample:

Draw a (stratified clustered) bootstrap sample:

bsample , strata(<strata>) cluster(<psu>)

rhsbsample , strata(<strata>) cluster(<psu>)
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The rhsbsample command: Usage example

Generate 500 bootstrap replication weight variables:

Draw 500 (stratified clustered) bootstrap samples:

forvalues i=1/500 {

qui gen brw‘i’ = .

bsample , strata(<strata>) cluster(<psu>) weight(nbrw‘i’)

qui gen rhsbrw‘i’ = .

rhsbsample , strata(<strata>) cluster(<psu>) weight(rhsbrw‘i’)

}
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The rhsbsample command: Combination with svy prefix

Declare generated bootstrap replication weights in svyset:

Declare survey settings and use svy prefix:

svyset <psu> [pw=<wgt>], strata(<strata>) ///

vce(bootstrap) bsrweight(rhsbrw*)

svy : logistic ...
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Illustrative example on nhanes2 data
Load data
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Illustrative example on nhanes2 data (ctd.)
Survey design
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Illustrative example on nhanes2 data (ctd.)
Create replication weights
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Illustrative example on nhanes2 data (ctd.)
Linearization-based variance
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Illustrative example on nhanes2 data (ctd.)
Declare replication weights
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Illustrative example on nhanes2 data (ctd.)
Naive bootstrap variance
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Illustrative example on nhanes2 data (ctd.)
RHS replication weights



Repeated half-sample bootstrap

Illustrative example on nhanes2 data (ctd.)
RHS bootstrap variance
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Illustrative example on nhanes2 data (ctd.)
SE estimates compared
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