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1 Introduction

Frame imperfection, non-response and unequal selection probabilities always
affect survey results. In order to compensate for the effects of these problems,
Devill and Sarndal (1992) introduced a family of estimators called calibration
estimators. In these estimators we look for weights that have minimum dis-
tance with design weights based on a distance function and satisfy calibration
lequations.

In this paper after introducing generalized regression estimator, we explain
general form of calibration estimators. Then special cases of calibration esti-
mators due to using different distance functions, practical aspects and results
of comparing the methods are considered.

2 Calibration Estimators

Devill and Sarndal (1992) rewrited the ordinal regression estimator as a weighted
estimator of observed values, y;, to derive the general form of calibration es-
tiomators.

The regression equation fyGREG = Y s argryr where g =1+ Ck(ZU X

-5 aka)'(ZS akckaX,’c)_le, and ay, is the design weight, is equivalent
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to finding the weights wy = apdy such that a distance function, ) ¢ %7

is minimized while control equations ) ¢ wy Xy, = Y, Xi are satisfied, where
X is a vector of auxiliary variables and ), X a vector of known values of
auxiliary variables for the population. In fact, in calibration estimators we are
looking for weights which minimize a distance function and satisfy calibration
equations.

The distance function can have different forms. Regression estimator, ratio
estimator and raking estimator are all special cases of calibration estimators in
which we use different distance functions.

Devill and Sdrndal (1992) introduced a distance function which avoids ex-
treme calibration weights due to using constant bounds, L <1 < U, as

Dy (wg,ar) = A7 Y~ ap[(Fy — L) log{(1 - L)™' (F}, - L)}
k=1

+ (U — Fy)log{(U — 1)""(U — Fy)}],

where Fj (X)) = ngjgf{ﬁ;f 2;5&5;?&1’)/\), A is a vector of Lagrange multipli-

_ U—L
ers, and A = m

If L and U are large negative and large positive values, respectively we are
close to linear regression and for L = 0 and large U we are close to raking.

3 Discussion and Conclusion

Using four calibration estimators introduced in this paper, calibration weight-
ing has been performed on labor force survey data in 2005 autumn and obtained
estimates for unemployment rate and number of unemployed people in rural
and urban areas in each province have been compared.

The results show that unemployed population and unemployment rate es-
timators from Devill and Sarndal method have smaller standard errors in com-
pare to other methods. The distribution of the adjustment factor for four
estimators confirms the above issue.

As pointed, in the mentioned methods, calibration estimator via the Devill
and Sarndal distance function is the most precise estimator. It is more appro-
priate to use Devill and Sdrndal distance in surveys in which the mentioned
problems occur to a considerable extent, because in other cases there is no
tangible difference between estimators.
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