	    6.2.1 Sampling error - indicators

	Estimation process

The extrapolation factor of each local unit was based on the inverse of the probability of selection of the enterprise multiplied with the inverse of the response rate of the enterprise in the stratum. 


 (1)


where response rate of enterprises in stratum      
In case where the enterprise consists of more than one local unit, then all the local units of the enterprise have the same extrapolation factor.

All local units surveyed were post-stratified by:
· Geographical region (NUTS 1), 
· Economic activity (2-digit codes) and 
· Employment size class defined as follows:  



	Size class
	Number of employees

	1
	10-19

	2
	20-49

	3
	50-99

	4
	100-249

	5
	250-499

	6
	500-999

	7
	1000-1999

	8
	2000-3999

	9
	4000-5999

	10
	6000-9999

	11
	10000+







After applying the post-stratification,  represents the stratum formulated after the post-stratification technique. The extrapolation factor of each employee  that was surveyed (employed in local unit in stratum ), was calculated using the formula:


 (2)



In each stratum  (stratum= Geography Χ Economic Activity Χ Size class), the estimation of the characteristic of the survey was calculated using the formula:


(3)

where:


:  the number of local units of the sample in stratum  



: the number of employees that were surveyed in local unit in stratum 




: the extrapolation factor of the employeein local unit in stratum   





: the value of the characteristic for the employee in local unit in stratum 


In case the characteristic  is a qualitative variable (e.g. we are interested in the category “full time employees”), then the specific variable takes the following values:


   = 1, if the surveyed employee belongs to the category of interest

   = 0, if the surveyed employee does not belong to the category of interest

Estimation of a basic characteristic in country level




The estimation of a characteristicin country level,  (variable  in country level of a two-digit NACE Rev.2 code of economic activity), is calculated by adding up the estimations  of every stratum that contains the local units belonging to the specific two-digit NACE Rev.2 code economic activity.  

Generally, in order for the estimations of the survey characteristics to be produced at a higher than stratum level, we add up the estimations of the (final) strata, that form the level under survey. 

Bias



The statistics produced using the estimator formula (3) are unbiased. However, there are also quantities being produced using the ratio of two variables, . For example the variable “average gross hourly earnings” represents the ratio of gross annual earnings for a specific year (variable ) divided by the total number of hours worked (variable . 

The procedure that is generally applied for estimating ratios is the following:

For each stratumof a specific two-digit NACE Rev.2 code of economic activity we define:

  (4)





where  and  are the sum of the values of variables and respectively for all the employees of the population under survey that belong to stratum .



Furthermore, the ratio of the values of variables and for all employees of the population under survey that belong to a higher than stratum level (Geographical Region, Country Total) is defined as:


  (5)



The estimations for the ratios  and are calculated using the formulas (6) and (7) respectively:



    (6)   and     (7)









The ratio estimators  and are biased. In general, the ratio estimation has a bias of order  (where = the sample size of local units). Since the standard error (s.e.) of the estimation  is of order , the quantity (Bias/s.e.) is also of order and it becomes negligible as the sample size  increases. In practice, this technical bias is usually unimportant in samples of moderate and large size. Its value in small samples is of interest, however, in stratified sampling with many strata, where we may wish to compute and examine ratio estimates in individual strata with small samples in the strata, the bias is approximately equal to zero.

Variance Estimation
After the post-stratification 



i) The number of the local units in the stratum  with the use of the following formula:


 (8)

where: 


: the number of the local units of the sample that belong to stratum 

(The number of the local units that results from formula (8) was rounded to the nearest integer).




ii) For each local unit () of the first category we calculate the value of the characteristic with the formula:


(9)

where: 



: the number of employees of the local unit  in stratum 



: the number of employees that were surveyed and that belong to the local unit in stratum 





: the value of the characteristic  for the employee  belonging to the local unit in stratum 




iii) From the local units  in stratum and taking into account the results of the formulas (8) and (9) presented above, the variance estimation  is calculated as follows:


 (10)


where:  (11)

Variance Estimation in country level





The variance estimation  of  (variable  in country level of a two-digit NACE Rev.2 code of economic activity) is calculated by adding up the variance estimations  of of every stratum that contains the local units belonging to the specific two-digit NACE Rev.2 code of economic activity.


Coefficient of Variation (for Variance)

The coefficient of variation (%) for variance estimation  is calculated using the formula

  (12)
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