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Approved by the order of the Chairman of the Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan

dated December 7, 2016 № 306
Methodology for conducting sample surveys of the structure and distribution of wages of enterprises
Chapter 1. General provisions
1. The methodology for conducting sample surveys of the structure and distribution of wages of enterprises (hereinafter - the Methodology) refers to a statistical methodology formed in accordance with international standards and approved in accordance with the Law of the Republic of Kazakhstan dated March 19, 2010 «On State Statistics» (hereinafter - the Law).

2. This Methodology is applied by the Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan (hereinafter - the Committee) and its territorial bodies, as well as the Republican State Enterprise on the Right of Economic Management «Information and Computing Center of the Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan» (hereinafter - the ICC) in the implementation of the formation and maintenance of statistical databases in order to form a sample population of enterprises, conduct and organize a survey of enterprises on labor compensation statistics.

3. The purpose of this Methodology is to obtain representative data on wage changes by types of economic activity, by main types of occupations taking into account different levels of qualification, the gender aspect for a single profession, and taking into account the influence of various factors.

4. The Methodology uses concepts in the meanings defined in the Law, and the following basic definitions:

1) general population – a complete group of all units of analysis whose characteristics are to be estimated;

2) weighting – the process of determining weight. Weighting of sample elements means assigning certain weights to them;

3) stratum – division into special layers of units (respondents) with the same or similar indicators;

4) sample - individual items from approved classifiers, nomenclatures, and reference books used in the collection and processing of statistical data;

5) sample population - a set of selected elements that were included in the sample during the selection process;

6) sample size - the total number of observation units in the sample population.
Chapter 2. General population 

5. The Information system «Statistical Business Register» is used as the general population for conducting a sample survey of wages of enterprise employees.

6. An important element of updating is the updating of the types of economic activity, dimensionality, and situational code of enterprises.

7. The following main criteria are used to form the sample population:
main type of economic activity of the enterprise;

dimensionality of enterprises;

situational code of enterprises.
8. Features of the formation of the general population:
1)   the general population includes all types of economic activity up to 2 digits; for certain types of economic activity, the following are necessarily included in the sample population:

up to 3 digits:
Processing and preserving of meat and production of meat products;

Manufacture of vegetable and animal oils and fats;

Manufacture of dairy products;

Manufacture of bakery and farinaceous products;

Manufacture of refined petroleum products;

Production, transmission, and distribution of electricity;

Passenger rail transport, interurban;

Freight rail transport;

Other passenger land transport;

up to 4 digits:

Freight transport by road;

up to 5 digits:

Activities of regional government bodies;

Activities of local government bodies;

Activities of rural and settlement government bodies;

Activities related to taxation;

Customs activities;

Activities in the field of statistics and sociology;

Activities in the field of justice and the judicial system.
2)      the general population includes small, medium, and large enterprises;
3) the general population includes enterprises with the situational code «1» and «2»;
Chapter 3. Sample design and stratification of the general population
9. The sample population model is developed on the basis of a sample of enterprises formed once every two years. This model assumes representative results:

for the Republic of Kazakhstan;

by regions/cities;

by gender;

by year of birth;

by specific professions and positions;

by level of education;

by type of wage system (tariff and non-tariff);

by the size of the accrued wage;

by working hours (full-time and part-time);

by the number of hours worked.
10. The primary sampling unit of the survey is the enterprise. 

11. The sample population of enterprises is formed using the «stratified sampling» method using the method of non-replacement random selection. Stratification is an effective technique for increasing the efficiency of the sampling method. 

The advantages of stratification are: 

greater precision compared to other selection variants for the data;

greater precision when using a smaller sample size, which saves funds;

    ensuring the representativeness of the sample. 

12. The formation of the sample population for conducting a sample survey of the wages of enterprise employees consists of two stages.

At the first stage, the general population is stratified by territory, by types of economic activity, and by the dimensionality of enterprises.

In order to reduce the burden on respondents, the sample size for small and medium-sized enterprises is 30%. Large enterprises are subject to continuous (complete) coverage.
13. The sample size refers to the total number of observation units in the sample population. The sample size depends on the size of the relative sampling error, which with a certain probability ensures the specified precision of the survey results.

The sample size for each stratum is allocated optimally, according to the Neyman optimal allocation formula:
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where:

Ni - the number of enterprises in the i-th stratum, where i = 1,2…., h;
h – the number of strata in the population; 

i = 1,2,…,h; 

Si – standard deviation of the i-th stratum.

14. After the selection, lists of enterprises included in the sample for each region are formed. Then the enterprises included in the sample independently carry out the second stage of sample formation. 

15. The second stage of sample formation is carried out by the enterprise itself using the systematic (step-by-step) selection method: 

in small enterprises, all employees are subject to selection;

in medium-sized enterprises, every second employee is subject to selection;

in large enterprises, every tenth employee is subject to selection.

The enterprise is given the right to independently form a list of employees for selection. All employees are ranked by last name in alphabetical order or by personnel number, or other identifiers are applied.

In enterprises with more than five thousand employees, every fiftieth employee is subject to selection. 

Chapter 4. Weighting and re-weighting
16. As a result of sample surveys, a portion of the information about the general population is received. There are methods that allow extending the information to the level of the entire general population. In statistical observations, weighting of the sample elements is used to assign certain weights to them.

Weighting is performed to:

1) extrapolate the sample characteristics to the general population;

2) compensate for missing data.

17. The extrapolation of sample characteristics to the population is one of the main processes of the first-order inclusion probability. The first-order inclusion probability of any element of the population refers to the probability of this element being included in the sample. 
The inverse of the probability of inclusion in the sample (Пк) is called the inclusion weight of element k and is defined as fк=1/ Пк.                                 (2)
The term weighting is usually applied in relation to inclusion weights. In surveys where the population is stratified prior to sampling and the sample from the strata is conducted on the principle of random sampling, the extrapolation coefficient for stratum h is calculated as follows:  

f1к =Nh/nh ,                                                      (3)
where: 
f1к  – extrapolation coefficient for enterprises;
Nh – number of enterprises in the general population in stratum h;

nh  - number of enterprises in the sample in stratum h.

The extrapolation coefficient for employees in enterprises is calculated as follows: 

f2к=Nк/nк ,                                                      (4)

where: 

ƒ2к - extrapolation coefficient for employees in enterprises;

 Nk  – number of employees in the enterprise;

nk - number of employees included in the sample in the enterprise.

18. In case of non-receipt of data from enterprises, substitution of non-responding enterprises is not allowed, since the substitution of non-responding enterprises will lead to sampling bias and errors. To compensate for cases of complete non-receipt and when it is impossible to edit the missing data, non-coverage coefficients (kh) are applied for each stratum, a method called re-weighting:

kh=Nh/nh-fact ,                                                        (5)

where:

Nh – number of enterprises in the general population in stratum h;

nh- fact  - actual number of surveyed enterprises.

Re-weighting is carried out after the sample survey is conducted.

The final extrapolation coefficient for employees is calculated as follows:
wi = kh * f2к ,                                                        (6)

where:

wi – final extrapolation coefficient for employees; 

ƒ2к - extrapolation coefficient for employees in enterprises;
kh - non-coverage coefficients for each stratum.

Chapter 5. Extrapolating sample results
to the general population
19. Based on the data obtained from the sample, a direct recalculation is used to extrapolate the sample survey data to the general population. The direct recalculation method is used when determining the size of the general population, where only the number of its units (N) is known. 

The direct recalculation of extrapolation looks as follows:
For surveying the total number in variable z:
Ẑ=
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zi – sum of values of the surveyed variable for employees in the i-stratum; 

wi – final extrapolation coefficient for employees.
For surveying the average number in the variable 
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where:

zi – sum of values of the surveyed variable for employees in the i-stratum. 

20. For surveying variables p - percentile yp in variable z (0˂p˂1, for median: p=0.5, for 1st decile: p=0.1, for 9th decile: p= 0.9), the following formula is used:
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x1,x2,..,xn = ordered values of the survey in variable z (x1 = lowest value, xn = highest value));

W = 
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= sum of the final extrapolation coefficient for employees;

For the subpopulation to the general population size, all employees i
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s are taken into account.
Chapter 6. Assessing the quality of sample survey data.
21. In a sample survey, to assess the quality of the sample, the following indicators of the general population are calculated.

The arithmetic mean attribute (
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) is calculated for all units of the general population using the employee wage indicator.
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where:

[image: image14.png]


 – number of enterprises in the general population of the i-stratum; 
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- sum of the wages of employees of the i-stratum.

1) 22. The variance of the general population is defined as the mean value of the squared deviations of all individual observations from their mean value.

2) Variance of the general population (
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1) Standard deviation (
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The variance shows how close the estimated indicators are to the mathematical expectation of the estimating function. The estimating formula is statistically accurate if the variance is small;

23. The following characteristics of the sample are determined: standard error of the sample, marginal error of the sample, and relative standard error (coefficient of variation). The formula for the standard error of the sample ([image: image23.png]


) is determined by the formula: 
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24. The marginal error of the sample across strata 
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25. The coefficient t is determined by the probability P (0≤P≤1). For values of P approaching one, the possibility that the general mean differs from the calculated sample mean by more than Δ is practically excluded. For its part, Δ indicates the precision guaranteed by a given confidence level of probability P. Moreover, the higher the confidence level (values 0.90; 0.95; 0.99, etc., are used), the higher the coefficient t, and consequently, the value of the marginal error Δ. 

t = 1,28 for an 80% confidence level;

t = 1,64 for a 90% confidence level;

t = 1,96 for a 95% confidence level;

t = 2,58 for a 99% confidence level.

26. The confidence interval is the permissible deviation of the observed values from the true ones. The size of this assumption is determined taking into account the requirements for the precision of the information. When the permissible error increases, the sample size decreases, even if the confidence level remains at 95%. 

27. If the relative standard error for each stratum is less than 10%, then the variability of the variation series is considered to be insignificant; from 10% to 20% applies to average, more than 20% and less than 33% to significant, and if the relative standard error exceeds 33%, this indicates the heterogeneity of the information. In such a scenario, a decision is made to increase the sample size, which is determined by the formula:

by strata:  SEi = [image: image30.png]
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