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The estimation method applied comprised the following elements:
· weights resulting from the sampling process,
· non-responses,
· holdings untypical for a certain strata (i.e. outliers).

The basic parameter estimated in the survey is the total of the values of variable X, such as number of heads of pigs or agricultural land area.

The parameter for the w-th voivodship (NUTS 2) takes the form:


(1)  (i = 1, 2, ... , nwh; h = 1, 2, ... , 24)

where:
xwhi – value of variable X in the i-th holding selected from the h-th stratum in the w-th voivodship,
M1whi – weight assigned to the i-th holding selected from the h-th stratum in the w-th voivodship.
nwh – number of holdings selected for the sample from the h-th stratum in the w-th voivodship,

Evaluation of the total of variable X for Poland is the total of the values estimated for voivodships, i.e.:


(2)  
Weights M1whi are equal to the reciprocal of the sampling fraction in the h-th stratum in the w-th voivodship, i.e.


(3) 
where:
Nwh – number of holdings in the h-th stratum in the w-th voivodship,

Because of the occurrence of non-responses (refusals), lacks of contact with the sampled holding, as well as liquidation of the holding, basic weights resulting from the sampling were appropriately adjusted. Information included in the completeness reports (RA symbol) were used for that purpose. 
The weight for the i-th holding in the h-th stratum in the w-th voivodship was adjusted by means of and adjustment factor rwhi, which was calculated in the following way:



(4) 
where:


- generalized (weighted) size of the sample selected in the h-th stratum in the w-th voivodship,

- generalized size of the sample enumerated in the h-th stratum in the w-th voivodship (RA = 01),

- generalized number of holdings which refused to participate in the survey in the h-th stratum in the w-th voivodship,

- generalized number of holdings in the h-th stratum in the w-th voivodship, with which contact was not established.

The above values were estimated with the application of the weights calculated with formula (3), after which adjusted weights M2whi were calculated according to the following formula:


(5) 

Adjustment factor rwhi is an estimate of the proportion of the number of units, which should be enumerated to the number of enumerated units in a given stratum. Units that should be enumerated include all cases of refusals and an appropriate proportion of cases of lack of contact.

The weight calculated according to formula (5) was adjusted in the situation when it was established that a sampled holding was a non-typical case (the so-called outlier). It concerned holdings, for which relatively small values of the area of agricultural land or livestock were recorded in the sampling frame, whereas in reality these were large farms in terms of the reference variablese. Maintaining weights (5) for that kind of farms would lead to a significant over-estimation of the agricultural land area or the number of heads of pigs or cattle. Therefore, weight M3whi was introduced, which takes the following values:


(6)  for non-typical cases,


(7)  for other (typical) holdings.

where:


 - the number of outliers in the h-th stratum in the w-th voivodship.


Outlier identification was based on 3 standard deviations from the mean, computed from the middle 50% of the data (trimmed mean) applied to log-transformation of weighted difference (separately in each voivodship).

Eventually, weights M1wh provided in formula (1) above are substituted with weights M3whi.


Precision of estimating the total of the values of variable X is estimated as follows:




(8)  (i = 1, 2, … , ),


(9) ,

(10) 

where:


 – number of holdings with weight M3whi > 1,


 - estimator of number of holdings (excluding non-typical holdings) in the h-th stratum in the w-th voivodship i.e.    ,


(11) .


Value  is the relative standard error of estimation of the total of the values of variable X in the w-th voivodship. For Poland, the value would be:


(12) 
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