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[bookmark: z8]Methodology for calculating the labour cost index

1. General provisions

[bookmark: z13]1. The methodology for calculating the labour cost index (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 «On State Statistics» (hereinafter - the Law).
2. The Methodology determines the main aspects and methods of obtaining statistical information on labour force costs calculated per unit of time when conducting nationwide statistical observations.
3. This Methodology is applied by the Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan (hereinafter - the Bureau) to calculate the labour cost index, which is used for international comparisons and forecasting the socio-economic development of the country.
4.  This methodology uses concepts in the meanings defined in the Law, and the following basic definitions:
1) base year (quarter) – the year (quarter) to the indicators of which the calculated indicators of subsequent years (quarters) are brought for comparability;
2) labour cost index – a relative indicator characterizing the change over time in the average level of labour costs calculated per 1 worked hour;
3) wage fund – accrued total monetary funds of the organization for the remuneration of employees (base salaries (tariff rates), surcharges, allowances, bonuses, and other incentive and compensatory payments), taking into account taxes and other deductions (income tax, mandatory pension contributions) in accordance with the normative legal acts of the Republic of Kazakhstan and regardless of the source of their financing and the term of their actual payments;
4) individual index – reflects the change of only one element of the population and is used to characterize an individual phenomenon;
5) value of labour costs – the sum of all costs (expenses) of employers (organizations) related to the maintenance and use of the labour force, regardless of the source of their financing;
6) number of worked man-hours – the time actually worked by all employees of the organization, both during the normal period of work and worked overtime.

[bookmark: z14]2. Information sources and stages of constructing
the labour cost index

[bookmark: z18]5. To calculate the labour cost index, aggregated labour statistics data obtained in the process of processing primary statistical data are used.
6. The labour cost index is calculated for individual types of activities from the General Classifier of Economic Activities (hereinafter - OKED).
7. The construction of the labour cost index is carried out in two main stages. At the first stage, quarterly estimates of the value of labour costs and their average indicators are calculated; at the second stage, the calculation of the labour cost index is carried out.
8. In order to identify the factors affecting the change in the value of labour costs, 3 types of the labour cost index are constructed:
1) labour cost index based on the total value of labour costs;
2) labour cost index based on the wage fund;
3) labour cost index based on the value of labour costs not included in the wage fund.

[bookmark: z19]3. Calculation of the value of labour costs

Paragraph 1. Calculation of quarterly estimates of the value of labour costs

[bookmark: z21]9. The calculation of the quarterly labour cost index based on the wage fund is made on the basis of available data on the wage fund and time worked by all employees from the quarterly labour report on nationwide statistical observation. To conduct quarterly calculations for the other two types of the labour cost index for the corresponding period, an estimation of the total value of labour costs and an estimation of the value of labour costs not included in the wage fund are made.
For this purpose, a coefficient is determined where the wage fund is in a certain dependence on the total value of labour costs.
To calculate the coefficient of the quarterly estimate of the total value of labour costs in the reporting year, the annual data of the previous year are applied.
[bookmark: z22]10. The coefficient of the quarterly estimate of the total value of labour costs is calculated using the following formula:

                                       (1)

where:
K – coefficient of the quarterly estimate of the total value of labour costs;
COST_TOT – total value of labour costs for the previous year;
WAG_TOT – total wage fund for the previous year;
OTH_TOT – value of labour costs not included in the wage fund for the previous year.
[bookmark: z23]When calculating the coefficient, the ratio  is adjusted quarterly taking into account available data on the change in the sizes of actual social deductions of employers and deductions for social tax for the corresponding quarter.
11. The calculation of the quarterly estimate of the value of labour costs is made using the following formula:

                                              (2)
where:
COST_TOTk – value of labour costs for the quarter;
WAG_TOTk – quarterly wage fund;
К -  coefficient of the quarterly estimate of the total value of labour costs.
[bookmark: z24]12. The calculation of the quarterly estimate of the value of labour costs not included in the wage fund is made using the following formula:

                                (3)

where:
OTH_TOTk – value of labour costs not included in the wage fund for the quarter;
COST_TOTk – value of labour costs for the quarter;
WAG_TOTk – quarterly wage fund.
[bookmark: z25]
Paragraph 2. Calculation of average indicators of the value of labour costs

[bookmark: z26]13. After obtaining quarterly estimates of the total value of labour costs and the value of labour costs not included in the wage fund, the calculation of annual average indicators of labour costs per 1 worked hour is performed.
[bookmark: z27]14. The calculation of quarterly average indicators is carried out separately for each type of the labour cost index using the following formula:

                                                                        (4)
where:
w – average value of cost indicators (quarterly estimate of the total value of labour costs; quarterly estimate of the value of labour costs not included in the wage fund and quarterly wage fund calculated per 1 worked hour);
W – value of labour costs (quarterly estimate of the total value of labour costs; quarterly estimate of the value of labour costs not included in the wage fund and quarterly wage fund);
h – number of man-hours worked by all employees.
The calculation of average indicators for the year is made according to formula 4 based on the data of the annual labour report for the previous year.

[bookmark: z28]Paragraph 3. Calculation of the labour cost index

[bookmark: z29]15. According to the Laspeyres formula, the change in the labour cost index is calculated on the basis of successive observations of labour costs. In each time period, the weight shares are multiplied by the latest value of the individual indices. The calculation of the labour cost index is carried out on a quarterly basis for the republic in the context of a fixed list of types of economic activity:

                     (5)
where:
- value of labour costs calculated per 1 hour worked by employees by the i-th type of economic activity in quarter t of year j;
 - value of labour costs calculated per 1 hour worked by employees by the i-th type of economic activity of year k;
 - number of man-hours worked by all employees by the i-th type of economic activity of year k;
 =- value of labour costs by the i-th type of economic activity of year k;
 /– weight shares of the value of labour costs by types of economic activity; 
– individual indices by types of economic activity;
t – reporting quarter;
j – current year;
k – base year.

[bookmark: z30]Paragraph 4. Calculation of the labour cost index to a single base

[bookmark: z31]16. For the continuity of the time series of the labour cost index, a chain-linking coefficient is calculated, which is used to ensure the linking of the series of the labour cost index estimated according to the weight structure of the base year l, with the series of the labour cost index estimated according to the weight structure of the base year l+1:
=                                                                 (6)
where: 
0≤l<l+1<j;
- chain-linking coefficient of labour costs according to the weight structure of the base year l, l+1;
- value of labour costs by the i-th type of economic activity according to the weight structure of the base year  l, l+1;
- value of labour costs by the i-th type of economic activity according to the weight structure of the base year l.
Based on the obtained coefficients, the calculation of the labour cost index for quarter t of year j compared to the single base year k=0  is made using the «chain» method:

=100*(L0,1)* (L1,2)*…*(Lj-2,j-1)*                            (7)
where: 
 – labour cost index for quarter t of year j compared to the single base year  k=0.
The labour cost index on average for the year compared to the single base year is calculated by the formula:

                                                    (8)
where: 
– labour cost index in the annual average expression g of year j compared to the single base year  k=0.
Thus, time series of quarterly and annual indices are built, bringing them to a single base. These time series are used to calculate the labour cost index to the corresponding quarter of the previous year and, respectively, to the previous year.

[bookmark: z32]Paragraph 5. Calculation of the labour cost index to corresponding periods

[bookmark: z33]17. The calculation of the labour cost index to corresponding periods (in annual terms) is made quarterly (quarter to the corresponding quarter of the previous year) and annually (year to the previous year).
[bookmark: z34]18. The calculation of the labour cost index for the quarter to the corresponding quarter of the previous year is carried out on the basis of data from the time series of quarterly indices:

                                           (9)

where:
– labour cost index for quarter t of year j compared to the base year;
 – labour cost index for quarter t of year j-1 compared to the base year.
[bookmark: z35]19. The labour cost index for the year to the previous year is calculated on the basis of data from the time series of annual indices using the following formula:

                                          (10)

where:
 – abour cost index in the annual average expression g of year j compared to the base year;
 – labour cost index in the annual average expression g of year j-1 compared to the base year.


4. Calendar and seasonal adjustment of the time series of the labour cost index

20. To identify the main trend in the labour cost index, a seasonal and calendar adjustment of the time series of the labour cost index is carried out using the X-13-ARIMA method in the JDemetra+ software. The time series can be represented as:

Additive model:
	
	Xₜ = TCₜ +  Sₜ + Oₜ + Cₜ + Iₜ,
	(11)



Multiplicative model:
	
	Xₜ = TCₜ*Sₜ* Oₜ* Cₜ*Iₜ,
	(12)


where:
Xₜ – initial time series;
TCₜ – trend-cycle component;
Sₜ – seasonal component;
Oₜ – outlier component;
Cₜ – calendar component;
Iₜ – irregular component.
21. The seasonal adjustment process is performed in three stages.
At the first stage of the procedure, a preliminary adjustment of the time series is performed. The purpose of the preliminary adjustment is to adjust the time series taking into account deterministic effects and to extend the series through forecasts to improve the seasonal adjustment of the most recent data. At this stage, the ARIMA model is selected, and calendar effects and outliers are identified and removed from the series.

	
	Xₜ = Oₜ + Cₜ + Zₜ или Xₜ = Oₜ * Cₜ * Zₜ, where Zₜ follows the ARIMA process and
	(13)



	
	Zₜ= TCₜ + Sₜ + Iₜ или Zₜ= TCₜ * Sₜ * Iₜ,
	(14)


where:
Zₜ – stochastic component modeled by ARIMA(p,d,q);
Oₜ, Cₜ – identified and removed outliers and calendar effects.
At the second stage of the procedure, the linearized time series is decomposed into components using X-11 moving average filters. A moving average filter of order  p+f+1 and coefficients (weights) {θi} is defined as:

	
	
	(15)



At the third stage, the quality diagnostics of the seasonal adjustment process is carried out based on various tests of seasonality, model stability, and adjusted series. The main principles of quality diagnostics are as follows:
absence of inaccurate specification of the model/transformation;
absence of residual seasonal/calendar effects or over-adjustment of seasonal/calendar effects;
absence of insufficient/excessive treatment of outliers/seasonal breaks;
absence of instability in the trend-cycle/seasonal/calendar components or patterns in the irregular component;
absence of influences of the irregular effect in the trend-cycle, seasonal, and calendar components;
absence of correlation in the model residuals. 
22. A necessary condition for seasonal and calendar adjustment is the availability of at least five (5) years of observations for quarterly time series.
23. The working day component model assumes that all weekdays from Monday to Friday that are not official public holidays yield similar effects, and separately weekends (Saturday, Sunday, and official public holidays) also yield similar effects:

	
	
	(16)



where:
LYt - leap year regressor;
Njt - day of the week j of period t;
β0 и β1- regression coefficients.
To ensure a reliable estimation of the seasonal component of the time series during the adjustment process, the national calendar of Kazakhstan is used.
National calendar effects include:
1) weekends;
2) public holidays;
3) leap year effect;
4) the first day of Kurban Ait and Orthodox Christmas.
Calendar effects are accounted for using ten (10) calendar regressors representing various combinations of working day effects for Kazakhstan.
Description of 10 calendar regressors
	Name
	Description

	Regressor 1
	Non-Fixed
	Do not work on public holidays

	Regressor 2
	Non-Moving
	Do not work on the first day of Kurban Ait and on Orthodox Christmas

	Regressor 3
	Non-Sunday
	Do not work on Sundays

	Regressor 4
	Non Sunday & Fixed
	Do not work on Sundays and public holidays

	Regressor 5
	Non Sunday & Moving
	Do not work on Sundays, the first day of Kurban Ait and on Orthodox Christmas

	Regressor 6
	Non Sunday & Fixed & Moving
	Do not work on Sundays, public holidays, the first day of Kurban Ait and on Orthodox Christmas

	Regressor 7
	Non Saturday & Sunday
	Do not work on weekends

	Regressor 8
	Non Saturday & Sunday & Fixed
	Do not work on weekends and public holidays

	Regressor 9
	Non Saturday & Sunday & Moving
	Do not work on weekends, the first day of Kurban Ait and on Orthodox Christmas

	Regressor 10
	Non Saturday & Sunday & Fixed & Moving
	Do not work on weekends, public holidays, the first day of Kurban Ait and on Orthodox Christmas



