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2. Determinants
Distribution in the population

• The shape of the population distribution

clear
set obs 10000

set seed 4278943

gen normvar10=rnormal(500,10)
gen normvar20=rnormal(500,20)
gen normvar50=rnormal(500,30)
gen normvar100=rnormal(500,100)
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2. Determinants
Distribution in the population

• The shape of the population distribution

forvalues x=1/1000 {
bsample 250

local listing 10 20 50 100
foreach y of local listing {

qui: sum normvar`y'
local m`y'=r(mean)

}
}
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2. Determinants
Distribution in the population

• The shape of the population distribution

preserve
forvalues x=1/1000 {
cap restore, preserve
bsample 250

qui: sum

}
restore
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2. Determinants
Sample design



19/01/2018

7

13

2. Determinants
Sample design

• Stratification:

- Divide population in 10 Strata of equal size

- Correlation with variable of interest varies:
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2. Determinants
Sample design

• Proportional stratified random sample (with replacement):

if `strat'<6 {
bsample 25, strata(strat`strat')

}
else bsample 250, strata(strat`strat')

- 500 samples each
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2. Determinants
Sample design
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2. Determinants
Sample design

• Stratification:

- Effect depends also on statistic of interest
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2. Determinants
Sample design

• Clusters with similar correlation structure
• Range from 1 to 100 elements in size
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2. Determinants
Sample design

• Clustering:

forvalues cluster=1/6 {
forvalues x=1/500 {

qui: sum cluster`cluster'
local clustersize=10000/r(max)
local nclusters=1000/`clustersize'

bsample `nclusters', cluster(cluster`cluster')

}
}
Foreach ‘experiment’ the sample size is 1,000 elements
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2. Determinants
Sample design

• Clustering:

- Even though same sample size, clustering considerably
increases variance, for a given n

- Sampling variance is approximately equal to the
‘between cluster variance’ / nclusters
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2. Determinants
Sample design

Simulation
• Population 100,000
• 1000 clusters of 100 elements
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2. Determinants
Sample design

Simulation
• Population 100,000
• 1000 clusters of 100 elements
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2. Determinants
Weighting

Three ‘experiments’:

• Stratified samples of 300 elements, with varying
probabilities of selection

• No non-response, No calibration

• 10 strata of equal size, in each stratum simple
random sample with replacement, 500 times

1. No correlation between prob weights and ‘gammavar’

2. Positive correlation between prob weights and var

3. Negative correlation between prob weights and var
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2. Determinants
Weighting

No correlation between probability of selection and
variable of interest.

5 scenarios:

• 1/ equal probability of selection (30/1000)

• 2/ 2 strata with 50/1000, rest 25/1000

• 3/ 2 strata with 70/1000, rest 20/1000

• 4/ 8 strata 20/1000, one 50/1000 and one 90/1000

• 5/ each stratum different probability of selection, 
with numerators 5 10 15 20 25 30 35 45 50 65
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2. Determinants
Weighting

No systematic correlation between probability of 
selection and variable of interest.
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2. Determinants
Weighting

Positive correlation between probability of selection and
variable of interest.

5 scenarios:

• 1/ equal probability of selection (30/1000)

• 2/ 2 lowest strata with 50/1000, rest 25/1000

• 3/ 2 lowest strata with 70/1000, rest 20/1000

• 4/ 8 highest strata 20/1000, second lowest 50/1000 
and lowest 90/1000

• 5/ each stratum different probability of selection, 
with numerators 5 10 15 20 25 30 35 45 50 65
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2. Determinants
Weighting

Positive correlation between weights and variable of 
interest (oversampling lowest income brackets)
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2. Determinants
Weighting

Negative correlation between weights and variable of 
interest (oversampling highest income brackets)
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2. Determinants
Weighting

So…

• Variance in weights tends to increase sampling 
variance

• …but depends on correlation structure of weights
with variable of interest

• …and how it interacts with increasing sample size in 
various parts of the distribution

• …as well as statistic of interest
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Conclusion

Key messages

1. If estimates are based on samples -> estimate and 
report SEs, CIs & p-values

2. Always take as much as possible account of sample 
design when estimating SEs, CIs & p-values


