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FOREWOD
The Methodology contains methodological provisions for generation of the sampling population for capital investment survey on a quarterly basis. The documents gives a description of references, methods of the sampling frame generation, development of the frame design, sample design, detection of outliers, selection of the strategy of observation over economic activities, calculation of the sample volume on the whole and by strata and the procedure of selecting units for field survey.
 The Methodology was developed by the STC for statistical research referring to the Strategy for State Statistics Development until 2012 within the framework of scientific and research activities as requested by the State Statistics Service of Ukraine.
The Methodology is meant to be used in practice of state statistical offices.
	NACE (KVED)
	– Classification of Economic Activities;

	EA
	– type of economic activity;

	COATSU
	– Classifier of Objects of Administrative and Territorial System of Ukraine 

   (DK 014-97);

	CISE
	– Classification of Institutional Sectors of Economy (valid since 18.04.2005 );

	COLFB
	– Classification of Legal Forms of Business (ДК 002:2004);

	SBR
	– Statistical Business Register.


List of key symbols and abbreviations
List of abbreviations
List of key symbols
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	– quantity of units in the general population;
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	– quantity of units in the sample, volume of the sample;

	H
	– quantity of strata;
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	– stratum number,  
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	– volume of the general population in stratum h;
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	– quantity of sample units in stratum h;
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	– value of the estimated attribute for ith unit in stratum h;
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	– value of additional attribute for ith unit in stratum h;
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	– mean value of the estimated attribute in stratum h;
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	– mean square deviation of the estimated value in stratum h;

	
[image: image11.wmf]d


	– domain number.


Basic terms and definitions
Active enterprise – an enterprise involved in economic activity, namely, by having employees or selling products, works or services according to data of state statistical observations (including financial accounting) or administrative sources. 
Sampling population (sample) – a population of statistical units selected by specific rules from the general population for statistical observation. [1]
Sample observation – a statistical observation that, rather than registering all elements of the statistical population, registers only their randomly selected part. [2]
Sampling method – a system of rules for unit sampling and of ways of describing a surveyed unit population. Sampling method enables grossing up of conclusions obtained as a result of studying a part of population (sample) to the entire population (general). [3]
General population (sampling frame) – population of all active statistical units with given characteristics, which are intended for study and investigation during next year’s statistical observation. [1]
Sampling design (plan) – an organisational logic model of a sampling population structure and principles of its generation. Quality of the sampling plan largely helps determination of representativity of a sampling population obtained following the plan’s rules. [based on 3]
Indicator estimation variance – characteristics of the estimate variation by replicates (samples repeated from the same population).

Domain – a subpopulation of the general population units, which requires estimation of some statistical indicators. Capital investment survey domains are populations of enterprises broken down by economic activities, regions, institutional sectors of economy and legal forms of business. 
Bias – discrepancy between an indicator average calculated on all replicates (samples repeated from the same population) and a real value of this indicator. 
Capital investments – investments in purchase or production with a company’s own effort and for its own use of tangible and intangible assets, with the life period over one year. [4]
Average employment – an indicator determined with regard to average accountable number of the regular staff, average number of part-time employees and average number of civil contractors. [5]
Outliers – observation units for whom the target attribute (amount of capital investments in a capital investment survey) exceeds a threshold established for a certain population (stratum) by law or by expertise with due regard for the correlation of the target attribute with a stratification variable.    
Sample volume – a number of observation units in a sample. [3]
Amount of sold products (works, services)  – an indicator to be determined by a selling price of finished products (performed works, services) shipped outside the enterprise, with products (performed works, services) being specified in documents formalised as the ground for settlement with purchasers (clients) (including products (works, services) on contracts by exchange and barter) excluding indirect taxes (VAT, excise duty, etc.).  [5]
Sampling unit – a component (unit) of the general population (for capital investment survey) consecutively selected during generation of a sampling population. Some other observations may have a group of general population units as a sampling unit. Size of a sampling unit cannot be smaller than an observation unit since it may lead to systematic error of representativity. [based on 3]
Statistical observation unit – a primary element of statistical observation unit, which bears attributes subject to registration during statistical observation. [2]
Attributes of statistical observation unit – properties that reflect substance, character and specifics of a statistical observation unit. [2]
Sampling (representativity) error – an error that arises because a part rather than entire general population was surveyed. An error size depends on what general population elements will appear in the sample, i.e. on a kind and way of sampling as well as on the sample volume.  
Simple random sampling – sampling of units to a sampling population during and prior to which every sampling frame unit has a determined, predesigned (the simplest – equal) probability to be included into the sample.  [3]
Stratum – a part of units of a surveyed population, which is internally uniform by a certain attribute. [3]
Stratification – a process of breaking down the sampling frame into uniform groups (strata), which is used in generation of a sample from a heterogeneous population. Strata are created to make units inside each of them look alike as much as possible (have small or moderate variation inside the group).  
Stratified sample – a sample that implies prior breaking down of the sampling frame into uniform groups (strata) and sampling of a certain number of units from each of them. A stratified sample is equivalent to a range of random samples from smaller populations (strata) provided units are randomly sampled in each of them. Units in each of the formed stratum are selected according to the simple random or systematic sampling. [based on 3]
Precision – a measure of quality of statistical information to show degree of approximation of estimate calculations to a precise or actual value. [2]
1. GENERAL PROVISIONS
Capital investment survey is a state statistical survey that is carried out continuously with a quarterly or annual frequency, is based on European standards and is in conformity with the country’s current economic situation.    
State statistical capital investment survey uses the forms: No. 2-investments (annual) ”Capital investments, disposal and amortisation of assets” and No. 2-investments (quarterly) ”Capital investments”. Capital investment survey covers all legal entities – enterprises, establishments, institutions, state agencies and local self-government bodies who had capital investments
Brief description of the survey is given in Table 1.1.
Table 1.1
Brief description of the capital investment survey

	Attribute
	Description

	Economic activities 
	• all economic activities according to NACE, in which enterprise may be involved 

	Geographic coverage 
	• all regions of Ukraine (27)

	Unit of observation
	• enterprise

	Frequency
	• quarterly;

• annual

	Reporting form
	• No. 2-investments (quarterly) “Capital investment”; 

• No. 2-investments (annual) ”Capital investments, disposal and amortisation of assets”

	Main attribute of the survey
	• amount of capital investments

	Survey type
	• Quarterly:

totally enumerated – large- and medium-sized enterprises recognised as such by law;

sampling – small-sized enterprises recognised as such by law;

• annually: totally enumerated

	Result dissemination levels 
	• national level;

• regional level;

• economic activities;

• institutional sectors of economy;

• legal forms of business


2. INFORMATION BASE
Information for generation of reporting units population comes from:

●
the Statistical Business Register;

●
data of Form 2-investments (annual) covering the year preceding the reporting year;

●
data of Form 2-investments (quarterly) covering the four quarters of the year preceding the reporting year.
The list of attributes of enterprise population obtained from the Statistical Business Register (hereinafter – “the SBR”) is shown in Table 2.1.
Table 2.1

List of attributes of enterprise population generated based on the SBR
	Field
	Type*
	Digits
	Field name

	KD
	N
	8
	Identification code USREOU 

	NU
	C
	250
	Name 

	TE
	N
	10
	Territory code according to COATSU

	AD
	C
	200
	Location (legal address)

	OT
	N
	11
	Telephone

	PF_R
	N
	3
	Code of legal form of business according to COLFB 

	KICE
	N
	2
	Code of institutional sector of economy according to CISE (local code used in the SBR)

	VDF
	C
	7
	Code of the main type of economic activity according to NACE as of the beginning of the survey 

	REALV
	N
	14,1
	Amount of sold products, works and services as of the beginning of the survey, UAH thousand 

	SPCHV
	N
	8
	Average employment as of the beginning of the survey, persons

	DOXID_CH
	N
	12,1
	Net profit (revenue) from sale of products (goods, works, services) for enterprise based on the annual reporting data, UAH thousand  

	OZNOV
	N
	1
	Attribute of enterprise formed in the reporting year

	ZROZ
	N
	1
	Attribute of enterprise size (according to law): is determined for non-financial corporations (local codes by CISE – 11, 12, 13), assumes value: 1 – small-sized, 2 – medium-sized, 3 – large-sized

	OZST
	C
	1
	Conditions of enterprise based on statistical reporting as of the beginning of the survey 


* N – numerical variable, C – text variable 
The SBR has the following economic attributes of enterprises, which are used for enterprise population analysis:  
1)
volume of sold products, works, services as of the beginning of the survey (REALV);
2)
average employment for enterprise as of the beginning of the survey (SPCHV);
3)
net profit (revenue) from sale of products (goods, works, services) of enterprise based on annual reporting data (DOXID_CH).

Attributes of the above-mentioned Form No. 2-investments (quarterly, annual) covering the year preceding the reporting year are also used for analysis (Table 2.2).

Table 2.2

Attributes used for analysis based on Form No. 2-investments
	No.
	Attribute
	Field name

	1
	Identification code of enterprise (according to USREOU)
	okpo

	2
	NACE by the main economic activity
	kvedo

	3
	NACE by registration
	kvedr

	4
	Code CISE
	kice

	5 
	Code COLFB
	kopfg

	6
	Registration territory (according to COATSU)
	tz

	7
	Capital investments, total, UAH thousand
	g26

	8
	V1 –  Investments in land, UAH thousand*
	g27

	9
	V2 – Investments in existing buildings and structures, UAH thousand
	g28

	10
	V3 – Investments in residential buildings, UAH thousand
	g29

	11
	V4 – Investments in non-residential buildings, UAH thousand
	g30

	12
	V5 – Investments in structures, UAH thousand
	g31

	13
	V6 +V7 – Investments in machinery, plant and equipment, both domestic and imported, UAH thousand
	g32

	14
	V8 +V9 – Electrical and electronic equipment, both domestic and imported
	g33

	15
	V10+V11 – Investments in transport vehicles, both domestic and imported 
	g34

	16
	V12 – Investments in long-term biological asset and melioration of land, UAH thousand
	g35

	17
	V13 – Investments in other tangible assets, UAH thousand
	g36

	18
	V14 – Investments in software and databases, UAH thousand
	g37

	19
	V15 – Investments in rights to use natural resources and property, patents, licenses, trademarks, associated rights and other intangible assets, UAH thousand
	g38


*
– Codes V1-V15 signify components of capital investments and are used in the Methodology of capital investment index calculation  
Data of Form No.2-investments (annual) for the year preceding to the reporting year and of Form No. 2-investments (quarterly) for the four quarters of the previous reporting year are used to select sampling strategies by economic activities.
3. GENERATION OF THE SAMPLING FRAME
The population of enterprises for capital investment survey is generated based on the Statistical Business Register (hereinafter – “the SBR”) with economic indicators available in the SBR in December prior to the reporting year. This covers a list of enterprises, establishments, organisations, economically active and those whose economic activity status has not been identified.  
An array of enterprises is generated from the SBR in the form of files containing a list of main attributes for:
1) enterprises of the non-financial sector of economy;

2) enterprises of the general list of the Register (other sectors of economy, excluding non-financial sector); 
3) brand-new enterprises established in the reporting year, whose activity status has not been identified.
Criteria of generation of these populations are demonstrated in Table 3.1.

Table 3.1
Criteria of generation of the enterprise population for capital investment survey 
	Unit of observation
	· enterprise

	Classification in an institutional sector of economy
	· S.11 – S.15 (except S.14)

	Size of enterprise
	· regardless of size

	Legal form of business
	· regardless of the legal form of business 

	Economic activity by registration (NACE)
	· all economic activities

	Geographic coverage
	· all regions of Ukraine (27)


Attributes on Form No.2-investments (Table 2.2.) should be added to the SBR-generated enterprise population. These attributes are contained in a separate database. Merging of arrays with the SBR and the database with the specified attributes happens based on the key variable “identification code of enterprise”.  
From the arrays of non-financial and other sectors of economy, large- and medium-sized enterprises and small-sized enterprises of economic activities and institutional sectors of economy with a small number of enterprises (estimated by expertise, please see the example above) are selected for survey on the total basis. All the remaining small-sized enterprises are left for purposes of further analysis and generation of a sampling population. All units are surveyed on a sampling basis in the new enterprise array. Thus, the sampling frame includes small-sized enterprises of non-financial sector, other sectors of economy and new enterprises.  
Since for enterprises of other (excluding non-financial) sectors of economy there is no attribute “size of enterprise as defined by law” in the SBR, this attribute should be determined by the attributes “employment” and “turnover (volume of sold products)” available in the SBR, or by absence of this attribute – “gross income”.   

4. STRATIFICATION OF THE SAMPLING FRAME
The sampling frame stratification procedure consists in preliminary breakdown of the sampling frame into more uniform groups (strata), with further sampling from each stratum of a particular number of units for field survey.   
Building up the design of a stratified sample provides for:
–
stratification of the enterprise population;

–
determination of main characteristics of the population;

–
detection of outliers in strata;

–
merging small strata.

Approaches to stratification of subpopulations of non-financial and other sectors of economy (main subpopulation) and new enterprises differ (according to availability of the enterprise size attribute).
Stratification implies selection of attributes that have the most noticeable impact upon capital investments. Such attributes are:  
1) main economic activity (NACE division);

2) classification in the non-financial or other sectors of economy;
3) average employment.

Taking account of the fact that stratification by the 27 regions in combination with economic activity and institutional sector of economy gives a significant number of very small strata that are, in their turn, not homogenous, regions should not be used as stratification criteria.
Number and limits of groups by stratification criteria are given in Table 4.1.

Table 4.1

Number and limits of groups by stratification criteria 
	Stratification criterion
	Number of groups
	Limits of groups

	Main economic activity
	58
	Annex А

	Classification in the non-financial other sectors of economy 
	2
	“non-financial sectors”, “other sectors”

	Regular employment 
	6
	Table. 4.2


Table 4.2
Criteria of generation of groups for stratification broken down by employment 
	Group code
	Criterion for enterprise classification in the group

	1
	Average employment = 0 persons

	2
	1 person 
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 Average employment 
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2 persons

	3
	3 persons 
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 Average employment 
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5 persons

	4
	6 persons 
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 Average employment 
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9 persons

	5
	10 persons 
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 Average employment 
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19 persons

	6
	20 persons 
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 Average employment 
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 50 persons


Every stratum of the main subpopulation has code XXYZ, where XX is main economic activity (NACE division code), Y is classification of enterprise in the non-financial or other sector of economy (assumes value 1 for enterprises of the non-financial sector, 2 for enterprises of other sectors), Z is a group by average employment (assumed value from 1 to 6).
Main population is contained in two separate files (non-financial and other sectors of economy), therefore stratification by the attribute of classification in the non-financial and other sectors of economy has been actually implemented.  In the stratum code third figure is attached: 1 – to all enterprises in the file of the non-financial sector of economy and 2 – for all enterprises in file of other sectors of economy.
Subpopulation of new enterprises is stratified only by economic activity. Every stratum of the new enterprises subpopulation has code XX, where XX is the main economic activity (NACE division code).
5. DETERMINATION OF THE MAIN CHARACTERISTICS OF THE SAMPLING FRAME
Stratification of the sampling frame shall be followed by determination of its main characteristics by strata, namely: number of enterprises, average (total) amount of capital investments, mean square deviation (variance) and coefficients of variation of capital investments. In the array of new enterprises number of enterprises is calculated only by strata, since data on these enterprises’ activity are missing.  
Coefficients of variation calculated based on the “capital investments” indicator, are used for estimating homogeneity of the small-sized enterprise population by strata. These coefficients can be determined with the formula: 
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 – average value of capital investments, 
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 – mean square deviation of this attribute.

6. DETECTION OF OUTLIERS AND SMALL STRATA 
Outliers may be detected only in the main subpopulation (non-financial and other sectors of economy). Outliers cannot be detected in the subpopulation of new units since data about the new outliers are missing.
To detect outliers, in every array stratum enterprises should be arranged in the order of descending of capital investment amounts with further estimation of their value by mathematical, graphical (box-type diagrams) and expertise methods. 
Mathematical method (three sigmas):

Outliers are enterprises for which value of capital investment falls outside the interval:  
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 – value of capital investments for the ith unit in stratum h; 
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 – average capital investment in stratum h; 
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 – mean square deviation of capital investments in stratum h.

Graphical method is used as an auxiliary one during expertise on outliers. A “box-plot” graph is built up individually for every stratum. Here all outliers by the capital investment attribute become visible.  
Outliers are grouped up into a separate subpopulation and surveyed on a totally enumerated basis (i.e. probability of their inclusion into a sample is equal to one). Strata that contain less than 10 enterprises (small strata) are also moved up to this subpopulation.
Detection of outliers first of all applies mathematical method which is again followed by generation of an aggregated file with the above-mentioned statistical characteristics for checking coefficient of variation of capital investments in each stratum. With coefficient of variation in a stratum larger than 2, detection of outliers by expertise and graphical methods should continue.
Here we should make sure that the number of oultiers is not very large. Expertise has established that the total amount of outliers should not go over 2%.   
Following detection of outliers, we have to once again detect small strata.  

7. SELECTION OF STRATEGY FOR ECONOMIC ACTIVITIES OBSERVATION
Given specifics of the quarterly survey of capital investment, three strategies of enterprise survey by economic activities have been detected (Table 7.1).

Selection of an observation strategy makes use of data of the Statistical Business Register, Form No.2-investments (annual) covering the year previous to the reporting year and Form 2-investments (quarterly) covering the four quarters of the year preceding the reporting year.

Table 7.1
Startegies of surveying enterprises by economic activites 
	No.
	Strategy
	Conditions for economic activity application 
	Description of strategy

	1
	Total survey of all enterprises in the domain.
	Number of enterprises in economic activity is insignificant (determined by expertise).
	These economic activities form the basis for total survey of all enterprises. According to the survey results, amount of capital investments of this economic activity for non-response   compensation can be obtained by weighting for adjustment factors.  

	2
	Total survey of large, medium enterprises, outliers detected according to the design of survey, and enterprises determined by expertise, other small enterprises are not surveyed. 
	Share of capital investments of large, medium enterprises, outliers detected according to the design of survey, and enterprises determined by expertise, in quarters and in the annual survey is large (determined by expertise).
	Based on these economic activities, large, medium enterprises, outliers according to the design of survey, and enterprises determined by expertise are totally surveyed. The latter enterprises primarily include those that have been absorbing capital investments during several years in succession. Based on survey results, data are weighted for adjustment factors to compensate for non-response, after which capital investments on these economic activities are calculated with the use of simulation methods.

	3
	Total survey of large, medium enterprises, outliers according to the sampling design, and enterprises determined by expertise, as well as sampling survey of the rest of enterprises.  
	If neither of the conditions 1-2 is realised.
	This economic activity enjoys total survey of large, medium enterprises, outliers, and enterprises determined by expertise The latter enterprises are determined similarly to strategy 2. Capital investments of these economic activities are calculated with the use of the sampling method theory.



8. CALCULATION OF THE SAMPLE VOLUME
Calculation of the sample volume involves two stages: calculation of the general volume of the sample and calculation of the sample volume by strata.
8.1. Calculation of the total volume of the sample 
In determination of a sample volume for capital investment survey, we have to proceed from the maximum number of questionnaires that cannot go over 100 thousand copies. Some part of questionnaires is used for enterprises that are surveyed totally. Therefore the maximum total volume of the sample comprises 100000 – a number of enterprises surveyed on a totally enumerated basis.
The total volume of the sample should be considered as follows:

●
10% for sample volume for the new enterprise subpopulation;
●
share of sampling of the main subpopulation enterprises can be determined as 100000 – (number of enterprises surveyed with probability 1 + sample volume for the new enterprise subpopulation).
8.2. Calculation of the sample volume by strata
Volume of the sample for the main enterprise subpopulation is divided into two parts: 90% is distributed by strata based on the established location, 10% comprises reserve. Reserve is a number of sample units used for adjustment of sample strata sizes. The specified procedure is necessary for arranging a number of enterprises in the sample strata, which is mainly related to a high non-response share.    
The following sample strata are completed from the reserve on the sample design:
–
those with a number of enterprises in a sample, which is no larger than 10 (completed to 10 units);  
–
those that correspond to strata of the general population with a high coefficient of variation (as compared to other strata);  
–
those having a large share of non-response in the previous survey.

Distribution of the sample volume by strata is done in the following way:
1.
Calculating the sample volume by economic activities, applying strategy 3 applied, with the use of Neyman optimum allocation formula:
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 – volume of the sample from stratum h; [image: image31.wmf]h
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 – number of units in stratum h; 
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 – mean square deviation of capital investment in stratum h. Design volume of the sample is rounded.
2.
Volume of sample by strata inside EAs is calculated using Neyman formula. Here the sample volume in the formula is replaced with sample volumes for an EA where sample volumes for strata are calculated. Sample volumes by strata are rounded. With volume of sample from stratum smaller than 10, it should be completed up to ten. Completing and rounding are possible due to reserve.  
In some cases, the formula gives [image: image33.wmf]h
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 equals the volume of population in stratum [image: image35.wmf]h
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, after which the procedure for calculating volumes of samples by strata using Neyman optimal allocation should be repeated.  
After using Neyman optimal allocation, the reserve is allocated manually. When calculating the sample volume, rounding always goes upwards.  

9. GENERATION OF LIST OF UNITS FOR OBSERVATION 
A sampling population is generated from each above-mentioned component of the sampling frame individually. In the main subpopulation, a sample is generated individually from each stratum.

Generation of the sampling population starts with generation of a random value [image: image38.png]


 uniformly allocated by [image: image40.png][0,1]



, for every element [image: image42.png]


 in the stratum. [image: image44.png]


 is determined with the help of random number generator and assumes value from 0 to 1.
The next step is arranging stratum elements according to the increase of a respectively generated random value.
The sample acquires first nh elements in the ordered stratum, where nh. – volume of sample in stratum h.
Outliers and small strata enterprises are surveyed in the full amount, i.e. they are included into the sample with the probability equalling 1.  
The general list of units to be surveyed consists of lists of units selected from the main subpopulation and the subpopulation of new enterprises, the list of outliers, small-strata enterprises, enterprises of institutional sectors of economy and economic activities that are surveyed totally, as well as large- and medium-sized enterprises.
10. CALCULATION OF BASE WEIGHTS
It is necessary to calculate base weight for every unit of the sample. Base weight of totally enumerated enterprises equals 1 (large-, medium-sized enterprises, outliers, small-strata enterprises, enterprises determined by expertise, totally enumerated enterprises with EA and ISE).
For all the remaining enterprises, base weights are measured with the formula:
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where Nh. – number of units in stratum h of the sampling frame less units surveyed with probability 1 (outliers, enterprises determined by expertise, totally enumerated enterprises classified in ISE), nh. – sample volume in stratum h. 
11. ESTIMATION OF THE SAMPLE DESIGN QUALITY
Imitation modelling, namely, Monte Carlo method, is used for estimation of the sample design quality. The method implies simulation of a great number of independent samples with the same design (replicates) from the general population. This is followed by analysis of generalising indicators calculated on the replicate population, which serves a basis for conclusions on the survey indicator estimation precision. 
To judge on precision of the estimation in domain d, 
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 Monte Carlo simulations are made.   The following indicators are used to measure bias and precision of the estimation: 
· relative bias (ARB):
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· relative root of mean square error (RRMSE):
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For estimating main indicators, two valuation functions should be calculated in capital investment survey: Horwitz – Thompson (HT) and on regression (GREG).
Horwitz – Thompson estimator for a stratum of domain d:
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where 
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 – sample from stratum h, which belongs to domain d; 
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w

 – weight of the іth unit in the sample.  

Regression (GREG) estimator for a stratum belonging to domain d:
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based on the model 
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 – volume of sample from stratum h; [image: image57.wmf]h

N

 – number of stratum units h; 
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 – value of capital investments; 
[image: image59.wmf]k

x

 – employment.
The estimator of the total volume for domain d equals the sum of total value estimators for each stratum belonging to domain d:
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Precision levels for the obtained estimators are given in Table 10.1.

Table 10.1

Precision levels of estimators
	Reliability category
	RRMSE value, %
	Precision 

	А
	no more than 5
	high

	Б
	from 5.1 to 10
	sufficient

	В
	from 10.1 to 15
	satisfactory

	Г
	from 15.1 to 25
	low (suitable for qualitative analysis only)

	Д
	over 25
	unsatisfactory (little suitable for analysis)


Simulation research makes use of the annual business survey data for the capital investment amount. Simulation research involves the following domains:
–
economic activities which apply strategy 3;

–
regions;

–
institutional sectors of economy where enterprises are surveyed on a sample basis. 
For each of the specified domains, simulation research is performed for the following subdomains:
1)
small-sized enterprise populations that are included in the sample with probability lower than one;  
2)
all small-sized enterprises (including outliers and small-strata enterprises);

3)
enterprises of all sizes (small, medium and large).

In this case, outliers, small-strata enterprises, large and medium enterprises will be included in replicates with probability equal to one. New enterprises do not participate in the simulation research since there are no data on their activity.
Relative bias (ARB) and relative root of mean square error (RRMSE) are calculated not only on the “capital investments” indicator but on all its components as well.
Simulation research would require merging of all data arrays into one.
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Annex А
Table А.1

Stratification groups based on NACE 

	NACE division
	Name

	01
	Agriculture, hunting and associated services

	02
	Forestry and support activities

	05
	Fishing, fishery and support activities

	10
	Extraction of coal, lignite and peat

	11
	Mining of hydrocarbons and support activities

	12
	Mining of uranium and thorium ores

	13
	Mining of metal ores

	14
	Other branches of the mining industry

	15
	Manufacture of food and beverages

	16
	Manufacture of tobacco products

	17
	Textile production

	18
	Manufacture of clothing; manufacture of fur and articles of fur

	19
	Manufacture of leather, articles of leather and other materials

	20
	Wood processing and manufacture of wood products, except furniture

	21
	Manufacture of paper pulp, paper, paperboard and paper products

	22
	Publishing and printing, reproduction of recorded media

	23
	Manufacture of coking coal, food products and nuclear materials

	24
	Chemical production

	25
	Manufacture of rubber and plastic products 

	26
	Manufacture of other non-metallic mineral products

	27
	Metallurgy

	28
	Manufacture of finished metal products

	29
	Manufacture of machinery and equipment

	30
	Manufacture of office equipment and computing technology

	31
	Manufacture of electric machines and equipment

	32
	Manufacture of devices for radio, television and communication

	33
	Manufacture of medicinal equipment, measuring, optical devices and instruments, watches and clocks 

	34
	Manufacture of automobiles, trailers and semitrailers

	35
	Manufacture of other transport vehicles

	36
	Manufacture of furniture, manufacture of other products

	37
	Waste processing

	40
	Manufacture and supply of electricity, gas, steam and hot water

	41
	Water collection, treatment and supply 

	45
	Construction

	50
	Trade in motor vehicles and motorcycles, their maintenance and repair

	51
	Wholesale trade and intermediation in wholesale trade

	52
	Retail trade, repair of household products and objects of personal use 

	55
	Hotels and restaurants

	60
	Land transport

	61
	Water transport

	62
	Air transport 

	63
	Supplementary transport services and support activities

	64
	Postal and communication activities

	65
	Monetary and financial intermediation

	66
	Insurance

	67
	Auxiliary services in financial intermediation and insurance

	70
	Retail estate activities

	71
	Renting of cars and equipment; renting of household goods and objects

	72
	Information and communication

	73
	Scientific research and development

	74
	Legal, accounting and engineering activities; business activities

	75
	Public administration

	80
	Education

	85
	Healthcare and social security

	90
	Sanitary services, cleaning and disposal of waste

	91
	Civil society organisations’ activity

	92
	Culture, sports, recreation and entertainment

	93
	Individual services


Example


Number and share of enterprises by arrays based on the 2009 data


Indicator�
Non-financial sector�
Other sectors�
New�
Total�
�
Number, units�
355 948�
304 159�
38 497�
698 604�
�
% to the total number�
51,0�
43,5�
5,5�
100,0�
�






Example


Main indicators broken down by institutional sectors of economy with a small number of enterprises 


based on the 2009 data


CISE code�
Number of small enterprises�
Capital investments of small enterprises, UAH thousand�
Share of small enterprises on the capital investment amount in the total for enterprises of institutional sectors of economy, %�
�
S121�
0�
0�
0,0�
�
S12201�
1�
50�
0,4�
�
S12202�
212�
420054�
15,3�
�
S 12203�
11�
24�
0,0�
�
S 12301�
82�
9337�
91,6�
�
S 12303�
167�
79838�
53,5�
�
S 12401�
8�
200�
47,3�
�
S 12403�
116�
964�
23,8�
�
S 12501�
10�
0�
0,0�
�
S 12503�
37�
1614�
20,4�
�
S 2�
4�
1280�
100,0�
�









Example


Breakdown of enterprises by sectors of economy and size based on the 2009 data  


Size of enterprise (deterined by law)�
By number of enterprises�
By amount of capital investments�
Share of enterprises with investments in the total number of enterprises of the group, %�
�
�
total�
of them with investments�
�
�
�
�
units�
%�
units�
%�
UAH billion�
%�
�
�
Non-financial sector�
355 948�
53,9�
54 398�
78,8�
147,9�
89,7�
15,3�
�
small�
332 877�
50,4�
37 279�
54,0�
29,0�
17,6�
11,2�
�
medium and large�
23 071�
3,5�
17 119�
24,8�
118,9�
72,1�
74,2�
�
Other sectors�
304 159�
46,1�
14 622�
21,2�
16,9�
10,3�
4,8�
�
small�
292 091�
44,2�
9 404�
13,6�
5,9�
3,5�
3,2�
�
medium and large�
12 068�
1,8�
5 220�
7,5�
11,1�
6,7�
43,3�
�
Total�
660 107�
100,0�
69 020�
100,0�
164,8�
100,0�
10,5�
�






Example


Main indicators by economic activity strata “Fishing, fishery and associated services” 


based on the 2009 data


Strata�
Number of enterprises, units�
Average capital investment, 


UAH thousand�
Mean square deviation, UAH thousand�
Coefficient of variation�
�
0511�
38�
0,0�
0,0�
-�
�
0512�
382�
20,1�
265,9�
13,2�
�
0513�
134�
2,0�
9,0�
4,6�
�
0514�
94�
6,2�
25,8�
4,2�
�
0515�
87�
41,6�
213,3�
5,1�
�
0516�
74�
98,8�
288,0�
2,9�
�
0521�
37�
0,0�
0,0�
0,0�
�
0522�
1�
0,0�
-�
-�
�






Example


Detection of outliers in stratum 2212 based on the 2009 data


Let us take as an example a stratum with number 2212. This stratum embraces enterprises of the non-financial sector of economy engaged in publishing and printing activities, reproduction of recorded media and have regular employment from the 2nd group.


Generalising indicators broken down by strata


Stratum�
Number of enterprises, units, �
Average capital investments, 


UAH thousand  �
Mean square deviation, UAH thousand�
�
2212�
2372�
12,43�
41,28�
�
Two outliers were obtained.


Example of outlier detection at the sample generation stage


(fragment)


stratum 2212�
�
Sequential number of enterprise in a stratum �
Amount of capital investments, UAH thousand  �
�
1�
24911�
�
2�
1746�
�
3�
521�
�
4�
375�
�
5�
270�
�






Example


Main indicators broken down by economic activity strata “publishing and printing activities, reproduction of recorded media” prior to and after detection of outliers and small strata* based on the 2009 data 


Stratum�
Number of enterprises�
Prior to detection�
After detection�
�
�
prior to�
after detection�
outliers�
total�
average�
mean square deviation�
coeff. of variation�
total�
average�
mean square deviation�
coeff. of variation�
�
2212�
2372�
2370�
2�
29476�
12,43�
513,01�
41,28�
2819�
1,19�
17,78�
14,95�
�
2213�
1271�
1260�
11�
3399�
2,67�
25,00�
9,35�
1141�
0,91�
5,58�
6,16�
�
2214�
1047�
1042�
5�
9615�
9,18�
112,01�
12,20�
3208�
3,08�
20,12�
6,54�
�
2215�
832�
823�
9�
21940�
26,37�
222,80�
8,45�
8625�
10,48�
50,44�
4,81�
�
2216�
439�
430�
9�
41813�
95,25�
391,87�
4,11�
19230�
44,72�
140,66�
3,15�
�
2221�
194�
194�
0�
0�
0,00�
0,00�
-�
0�
0,00�
0,00�
-�
�
2223�
2�
0�
-�
0�
0,00�
-�
-�
0�
0,00�
-�
-�
�
2225�
1�
0�
-�
0�
0,00�
-�
-�
0�
0,00�
-�
-�
�
* – small strata are highlighted in grey





Example


Share of capital investments broken down by subpopulations based on quarterly and annual data of 2010,   for economic activities applying observation strategy 2 


(%)


NACE code�
Quarter�
Year�
�
�
I�
II�
III�
IV�
�
�
�
Large, medium, outliers and determined by expertise�
Including�
Large, medium, outliers and determined by expertise�
Including�
Large, medium, outliers and determined by expertise�
Including�
Large, medium, outliers and determined by expertise�
Including�
Large, medium, outliers and determined by expertise�
Including�
�
�
�
large and medium�
outliers�
�
large and medium�
outliers�
�
large and medium�
out


liers�
�
large and medium�
outliers�
�
large and medi


um�
outliers�
�
2�
98,9�
97,9�
0,0�
98,3�
98,3�
0,0�
98,7�
98,7�
0,0�
96,7�
96,5�
0,3�
96,6�
95,6�
0,8�
�
5�
81,6�
73,2�
8,4�
75,7�
67,0�
8,7�
95,5�
81,2�
4,1�
97,2�
96,0�
1,2�
79,2�
77,1�
2,1�
�
10�
99,9�
99,9�
0,0�
99,5�
99,5�
0,0�
100,0�
99,9�
0,1�
99,9�
99,9�
0,0�
99,5�
99,2�
0,1�
�
11�
99,5�
94,7�
4,8�
93,2�
93,0�
0,2�
99,7�
98,6�
1,1�
97,6�
96,4�
1,1�
90,6�
88,8�
1,7�
�
15�
97,9�
96,2�
1,7�
98,6�
97,2�
1,3�
96,6�
95,7�
0,9�
95,1�
94,7�
0,5�
92,0�
90,8�
1,2�
�
17�
93,2�
90,8�
2,3�
94,8�
93,6�
1,2�
97,1�
96,6�
0,5�
95,2�
94,2�
1,0�
93,2�
92,1�
1,1�
�
18�
93,8�
73,3�
20,5�
84,7�
77,4�
7,2�
93,8�
80,0�
10,8�
95,3�
85,0�
10,3�
89,9�
78,0�
11,9�
�
19�
99,5�
91,3�
8,1�
99,0�
95,8�
3,1�
98,5�
92,2�
6,3�
96,6�
92,2�
4,1�
97,0�
84,9�
3,0�
�
21�
98,8�
98,7�
0,1�
93,9�
93,8�
0,0�
94,4�
94,1�
0,3�
92,6�
92,6�
0,0�
88,7�
88,2�
0,5�
�
23�
88,7�
88,7�
0,0�
99,9�
99,8�
0,1�
99,8�
99,8�
0,0�
99,9�
99,8�
0,1�
98,1�
98,0�
0,1�
�
24�
99,1�
98,5�
0,6�
99,4�
99,2�
0,2�
99,5�
99,4�
0,1�
99,5�
99,2�
0,3�
95,1�
94,7�
0,4�
�
26�
98,8�
98,5�
0,3�
97,5�
96,9�
0,7�
97,0�
96,7�
0,3�
98,6�
98,5�
0,0�
96,2�
95,4�
0,8�
�
27�
99,7�
99,7�
0,0�
99,8�
99,8�
0,0�
99,6�
99,6�
0,0�
99,7�
99,7�
0,0�
99,3�
99,2�
0,1�
�
29�
97,8�
97,2�
0,6�
97,9�
97,4�
0,5�
97,9�
97,8�
0,1�
98,8�
98,4�
0,5�
95,7�
95,0�
0,7�
�
30�
96,4�
96,4�
0,0�
97,2�
96,5�
0,7�
99,9�
99,8�
0,1�
98,7�
98,4�
0,3�
95,4�
95,1�
0,3�
�
33�
96,3�
94,8�
1,4�
94,8�
93,8�
1,0�
94,2�
86,7�
1,1�
94,7�
94,2�
0,5�
75,7�
73,3�
2,5�
�
34�
97,6�
97,2�
0,4�
96,9�
93,9�
3,0�
97,9�
97,4�
0,5�
96,8�
96,6�
0,2�
96,9�
95,9�
1,0�
�
35�
99,5�
99,0�
0,5�
99,7�
99,0�
0,7�
99,8�
98,6�
1,2�
99,8�
99,6�
0,2�
99,1�
93,4�
5,7�
�
37�
85,9�
85,9�
0,0�
74,3�
73,2�
1,0�
98,6�
85,1�
0,3�
91,4�
90,0�
1,4�
50,4�
49,3�
1,1�
�
40�
97,4�
97,4�
0,1�
99,5�
99,4�
0,1�
98,8�
98,6�
0,2�
94,3�
94,2�
0,0�
96,0�
95,9�
0,1�
�
41�
99,2�
91,4�
7,8�
98,5�
95,7�
2,7�
96,7�
95,8�
0,9�
97,6�
97,0�
0,6�
94,5�
91,9�
2,6�
�
52�
96,8�
95,0�
1,8�
95,7�
93,1�
2,5�
95,2�
92,6�
2,6�
94,9�
91,7�
3,1�
93,2�
91,2�
2,0�
�
60�
96,0�
71,2�
24,7�
96,2�
85,7�
10,5�
95,2�
81,9�
13,3�
95,7�
87,8�
7,8�
91,9�
81,5�
10,5�
�
62�
99,6�
99,6�
0,0�
99,9�
99,9�
0,0�
99,6�
99,6�
0,0�
99,7�
99,7�
0,0�
99,7�
96,4�
3,2�
�
63�
97,2�
96,7�
0,5�
97,3�
96,7�
0,5�
98,1�
97,2�
0,9�
95,1�
94,3�
0,8�
94,4�
91,6�
2,8�
�
64�
99,3�
98,9�
0,4�
98,9�
98,5�
0,4�
99,1�
98,7�
0,4�
98,9�
98,7�
0,2�
98,1�
97,6�
0,4�
�
66�
85,8�
85,2�
0,7�
91,0�
91,0�
0,0�
92,8�
90,1�
1,8�
87,2�
87,1�
0,1�
86,7�
69,5�
17,1�
�
67�
68,8�
63,0�
5,7�
49,4�
42,4�
6,9�
93,8�
89,2�
3,5�
5,1�
4,0�
1,1�
15,9�
12,2�
3,8�
�
71�
88,6�
81,9�
6,6�
66,5�
45,2�
21,3�
98,6�
67,6�
15,2�
83,5�
79,1�
4,4�
71,0�
59,3�
11,8�
�
73�
82,1�
81,9�
0,2�
90,1�
88,9�
1,2�
89,0�
88,8�
0,2�
89,4�
89,4�
0,1�
90,1�
81,6�
8,5�
�
74�
91,8�
51,7�
40,2�
94,3�
72,9�
21,4�
100,0�
48,0�
14,4�
84,0�
65,8�
18,2�
72,6�
55,0�
17,7�
�
92�
96,9�
96,8�
0,1�
98,1�
97,0�
1,1�
97,8�
97,1�
0,7�
94,2�
92,9�
1,3�
92,7�
89,6�
3,1�
�
93�
83,1�
52,3�
30,8�
72,9�
13,9�
59,1�
98,2�
91,9�
6,3�
95,2�
15,3�
79,9�
91,7�
69,1�
22,6�
�









Example


Economic activities (EA) applying observation strategy 1


Only 1 large enterprise is involved in EA 12, 38 and 15 enterprises are involved in EA 13 and EA 16 based on the SBR respectively 





Example


Economic activities using the survey strategy based on the 2010 data 


No.�
Strategy�
NACE code�
�
1�
Total survey in quarters of all enterprises in the domain�
12, 13, 16, 61�
�
2�
Total survey in quarters of large, medium enterprises, outliers, and enterprises determined by expertise�
2, 5, 10, 11, 15, 17, 18, 19, 21, 23, 24, 26, 27, 29, 30, 33, 34, 35, 37, 40, 41, 52, 60, 62, 63, 64, 66, 67, 71, 73, 74, 92, 93�
�
3�
Total survey in quarters of large, medium enterprises, outliers, enterprises determined by expertise, and sampling survey of other enterprises�
1, 14, 20, 22, 25, 28, 31, 32, 36, 45, 50,


51, 55, 65, 70, 72, 75, 80, 85, 90, 91�
�






Example


Breakdown of the sample volume based on the 2009 data


Number of surveyed enterprises�
including�
�
�
large and medium�
EA surveyed totally�
institutional sectors surveyed totally �
outliers�
small strata �
determined by expertise�
sample volume�
�
10 000�
34 559�
42�
674�
1 686�
195�
183�
62 661�
�






Example


Result of calculation of survey volume by EA 1 strata


Stratum code�
Number of enterprises in the stratum after detection of all enterprises surveyed totally�
Mean square deviation in the stratum, 


UAH thousand�
Volume of sample from stratum, imputed�
Volume of sample from stratum, rounded�
�
111�
3583�
19,43�
71,92�
72�
�
112�
18554�
24,11�
462,20�
462�
�
113�
4635�
103,99�
498,04�
497�
�
114�
2472�
107,92�
275,65�
276�
�
115�
2683�
332,64�
922,16�
921�
�
116�
2926�
691,52�
2090,71�
2086�
�
121�
1989�
9,89�
20,32�
21�
�
122�
36�
0,00�
0,00�
10�
�
Total on EA�
36878�
237,68�
4341�
4345�
�






Example


Result of calculation of survey volume by some EAs which apply strategy 3  


NACE code�
Number of EA enterprises after allocation of all enterprises surveyed on the total basis �
Mean square deviation in EA, UAH thousand �
Volume of sample from EA, imputed�
Volume of sample from EA, rounded�
Total volume of samples from strata referring to EA�
�
1�
36878�
237,68�
4340,68�
4341�
4345�
�
14�
1001�
227,85�
112,95�
113�
114�
�
20�
3138�
107,57�
167,16�
168�
171�
�






Example


Base weights of enterprises by main population strata based on the 2009 data 


EA�
Group by employment�
�
�
for the non-financial sector of economy�
for other sectors of economy�
�
�
1�
2�
3�
4�
5�
6�
1�
2�
3�
4�
5�
6�
�
1�
49,76�
40,51�
9,38�
9,03�
2,94�
1,41�
94,71�
3,60�
-�
-�
-�
-�
�
14�
1,30�
25,32�
9,30�
7,60�
3,50�
4,82�
4,30�
-�
-�
-�
-�
-�
�
20�
7,10�
89,00�
21,22�
21,17�
6,14�
9,73�
12,40�
-�
-�
-�
-�
-�
�
22�
7,10�
84,64�
126,00�
74,43�
29,39�
10,75�
19,40�
-�
-�
-�
-�
-�
�
25�
2,50�
36,22�
7,81�
28,50�
6,92�
2,19�
7,70�
-�
-�
-�
-�
-�
�
28�
4,90�
105,30�
57,70�
27,93�
13,69�
2,42�
11,50�
-�
-�
-�
-�
-�
�
31�
4,10�
68,00�
40,00�
23,70�
23,30�
18,00�
7,40�
-�
-�
-�
-�
-�
�
32�
1,10�
23,60�
12,00�
8,40�
6,40�
3,80�
2,70�
-�
-�
-�
-�
-�
�
36�
3,50�
79,50�
38,20�
27,30�
29,50�
33,60�
8,10�
-�
-�
-�
-�
-�
�
45�
55,10�
8,97�
7,91�
3,87�
2,23�
1,66�
131,30�
4,20�
-�
-�
-�
-�
�
50�
21,30�
28,33�
32,92�
16,77�
3,88�
1,75�
42,10�
-�
-�
-�
-�
-�
�
51�
220,36�
14,02�
9,17�
8,69�
5,17�
1,39�
111,93�
2,70�
-�
-�
-�
-�
�
55�
8,30�
22,60�
25,00�
33,81�
7,72�
3,12�
35,30�
-�
-�
-�
-�
-�
�
65�
-�
-�
-�
-�
-�
-�
15,60�
86,47�
8,39�
5,40�
1,18�
3,61�
�
70�
3,53�
1,37�
1,00�
1,00�
1,00�
1,00�
155,42�
9,97�
25,58�
41,58�
44,50�
7,80�
�
72�
8,70�
276,70�
81,94�
55,77�
22,83�
5,35�
28,20�
-�
-�
-�
-�
-�
�
75�
-�
5,20�
4,60�
3,00�
5,00�
1,48�
207,24�
22,11�
11,64�
11,19�
6,65�
1,89�
�
80�
2,10�
73,00�
29,00�
28,70�
29,20�
16,63�
1602,65�
11,50�
19,50�
30,10�
71,30�
20,51�
�
85�
2,70�
8,33�
84,58�
32,48�
16,23�
6,89�
1383,10�
108,50�
11�
47,00�
26,96�
10,97�
�
90�
2,00�
31,60�
15,20�
14,60�
21,90�
11,26�
7,40�
-�
-�
-�
-�
-�
�
91�
6,60�
2,80�
1,70�
1,20�
-�
-�
5113,00�
1282,20�
43,58�
73,19�
39,56�
27,46�
�









Example


ARB and RRMSE on Horwitz-Thompson estimator and regression by economic activities for the “capital investments” indicator  


(%)


KVED economic activity code�
For small enterprises�
For all enterprises�
�
�
that are included into the sample with probability lower than one�
all�
�
�
�
ARB�
RRMSE�
ARB�
RRMSE�
ARB�
RRMSE�
�
�
HT�
GREG�
HT�
GREG�
HT�
GREG�
HT�
GREG�
HT�
GREG�
HT�
GREG�
�
1�
0,0�
0,0�
3,5�
3,49�
0,00�
0,02�
2,19�
2,18�
0,00�
0,00�
0,47�
0,47�
�
14�
0,2�
0,1�
23,5�
23,46�
0,10�
0,05�
10,04�
10,04�
0,01�
0,01�
1,13�
1,13�
�
20�
1,1�
1,1�
28,0�
28,04�
0,33�
0,34�
8,39�
8,39�
0,05�
0,05�
1,33�
1,33�
�
22�
1,7�
1,9�
39,1�
38,98�
0,58�
0,62�
12,99�
12,96�
0,13�
0,14�
2,85�
2,84�
�
25�
0,0�
0,1�
15,9�
15,83�
0,01�
0,07�
8,22�
8,18�
0,00�
0,02�
1,81�
1,80�
�
28�
0,5�
0,6�
19,1�
19,05�
0,14�
0,16�
5,63�
5,61�
0,03�
0,04�
1,29�
1,29�
�
31�
1,5�
1,3�
35,7�
35,28�
0,76�
0,65�
18,31�
18,11�
0,04�
0,04�
1,00�
0,98�
�
32�
0,3�
0,2�
53,8�
53,25�
0,09�
0,06�
15,37�
15,21�
0,00�
0,00�
0,46�
0,46�
�
36�
0,4�
0,3�
45,8�
45,69�
0,15�
0,12�
18,02�
17,99�
0,03�
0,02�
3,30�
3,29�
�
45�
0,0�
0,0�
6,3�
6,31�
0,01�
0,01�
1,73�
1,73�
0,00�
0,00�
0,78�
0,78�
�
50�
0,1�
0,1�
11,0�
10,95�
0,04�
0,03�
5,78�
5,74�
0,01�
0,01�
1,12�
1,11�
�
51�
0,1�
0,1�
6,2�
6,18�
0,03�
0,03�
2,29�
2,29�
0,01�
0,01�
0,70�
0,70�
�
55�
0,4�
0,4�
16,8�
16,78�
0,13�
0,12�
6,04�
6,03�
0,05�
0,05�
2,45�
2,44�
�
65�
0,6�
0,6�
7,0�
6,98�
0,13�
0,13�
1,62�
1,62�
0,03�
0,03�
0,34�
0,34�
�
70�
0,1�
0,1�
1,89�
1,89�
0,02�
0,03�
0,69�
0,69�
0,01�
0,01�
0,33�
0,33�
�
72�
1,5�
1,4�
35,50�
35,18�
0,66�
0,64�
16,19�
16,04�
0,18�
0,18�
4,45�
4,41�
�
75�
0,2�
0,2�
5,34�
5,32�
0,04�
0,05�
1,55�
1,55�
0,02�
0,02�
0,74�
0,74�
�
80�
1,1�
1,0�
37,79�
37,59�
0,14�
0,13�
4,91�
4,89�
0,02�
0,02�
0,67�
0,67�
�
85�
0,7�
0,7�
29,56�
29,47�
0,16�
0,15�
6,96�
6,94�
0,03�
0,03�
1,30�
1,30�
�
90�
0,9�
0,9�
23,93�
23,76�
0,58�
0,57�
14,94�
14,84�
0,15�
0,15�
3,93�
3,90�
�
91�
5,5�
5,2�
216,69�
216,50�
0,10�
0,09�
3,95�
3,95�
0,09�
0,09�
3,65�
3,65�
�
Total on the population�
0,0�
0,0�
1,58�
1,58�
0,02�
0,02�
0,99�
0,98�
0,00�
0,00�
0,21�
0,21�
�
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_1370508342.unknown

_1370508347.unknown

_1370508352.unknown

_1377327605.unknown

_1379325973.unknown

_1401871639.unknown

_1401874159.unknown

_1379326015.unknown

_1379326395.unknown

_1379325992.unknown

_1377604133.unknown

_1377604460.unknown

_1377416794.unknown

_1371019350.unknown

_1371019351.unknown

_1371019352.unknown

_1370508353.unknown

_1370508350.unknown

_1370508351.unknown

_1370508348.unknown

_1370508344.unknown

_1370508346.unknown

_1370508343.unknown

_1370508295.unknown

_1370508339.unknown

_1370508340.unknown

_1370508338.unknown

_1370508293.unknown

_1370508294.unknown

_1023947369.unknown

_1287670011.unknown

_1370508292.unknown

_1023954290.unknown

_1245443293.unknown

_1023947372.unknown

_1023947242.unknown

_1023947277.unknown

_1000019992.unknown

