Annex 4

Table of sampling errors for selected variables

(paragraph 6.2)
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838 | 0112 | 0004 | 0.1050.119 |

654 \I 0.096 ” 0.004 ” 0.089/0.103 ||
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Variance has been calculated using an analytical formula taking into
account the sampling design :
- The primary unit selection thanks to a balanced random
sampling design, using Deville-Till¢ variance formula (Deville,
J.-C., Tillé, Y., Variance approximation under balanced
sampling, Journal of Statistical Planning and inference, n°128,
2005);
The selection of individuals inside each primary unit, using a
classical stratified random sampling formula ;
The selection of respondent individuals among the initial
sample, using the hypothesis that nonresponse corresponds to a
stage of poisson random sampling ;
The calibration applied to obtain the final weights, using the
residuals technique proposed by Deville and Siarndal (Deville,
J.-C., Sérndal, C.-E., Calibration estimators in survey sampling,
Journal of the American Statistical Association, vol.87 n°418,
1992).
The formulas for each sampling stage were combined to obtain an
unbiased estimate of the estimators’ variance using the Rao formula
(Rao, J.-N.-K., Unbiased variance estimation for multistage design,
Sankhya, C n°37, 1975).
The formula obtained can be applied to estimate the variance of any
estimator of the total of a survey variable. To apply this formula to the
estimators of other parameters, such as means or rations, we use the
classical linearization technique (Deville, J.-C., Variance estimation for
complex statistics and estimators: linearization and residual techniques,
Survey Methodology, vol.25 n°2, 1999 and Demnati, A., Rao, J.N.K.,
Linearization variance estimators for model parameters from complex
survey data, Survey Methodology, vol.36 n°2, 2010).

Variance calculation was implemented in R using the Gustave package
(https://cran.r-project.org/web/packages/gustave/index.html )
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