
APPROACHES TO STATISTICAL MATCHING 
OF STATE SAMPLE SURVEYS DATA IN 
UKRAINE 
 
Ganna Tereshchenko 

 

Institute for Demography and Social Research  
of the National Academy of Sciences of Ukraine  
e-mail: a_tereschenko@ukr.net 
 
  
Abstract 
  

In this work the basic results of approaches to statistical matching of state sample 
household surveys data in Ukraine are submitted. The methods of merging of the sample 
household surveys data obtained from samples with different design and method of 
statistical matching of different sample household surveys data with use of harmonized 
indicators system are proposed. 

 
State sample population surveys are the main source of data as to demographic, social 

and economic characteristics of population in between the population censuses in Ukraine. 
They are necessary for macroeconomic calculations, calculations of major іndicators in 
agriculture, various analyses of standards of living, monitoring poverty, evaluation of labour 
market conditions according to international standards and also for data users of different 
levels. The problems of development of methodological maintenance of the Statistical 
matching sample surveys data and estimation of matching data are important first of all for 
the state statistics. 

State sample population (household) surveys are performed in all regions of Ukraine 
at the permanent residence of population. There are two surveys in the cities: survey of 
households living conditions and survey of population economic activity. In the rural area 
there are three surveys: survey of households living conditions, survey of population 
economic activity and survey of agricultural activity. 

Indicators of labour force in Ukraine are measured by the results of households 
sample survey of population economic activity (LFS). Since 1995 LFS is carried out by 
bodies of the state statistics. In LFS the population of 15–70 years of age is surveyed. 
Indicators of economic activity, employment and unemployment are measured in survey 
according to the international standards by ILO methodology. 

Such social and economic characteristics of the population of Ukraine as a standard 
of living, incomes and expenditures are defined by the results of the state sample survey of 
households living conditions (HLCS). HLCS data is used for information maintenance the 
measurement of poverty, for definition of households’ social and demographic characteristics 
during the periods between population censuses, etc. But, not corresponding to the ILO 
methodology. Since 1999 the survey is carried out on the quarterly basis. Annually in HLCS 
approximately 10 thousand non-institutional households are interviewed.  

Survey of agricultural activity of the rural population (AAS) was introduced by the 
State Statistics Committee in September 2000. Around 30 000 households that own land are 
surveyed every year on AARP. The data from this survey is used in calculated gross amount 
of major plant and animal production, amount and price of agricultural products for sale, 
production of agricultural products (labour, service). 

Since 2004 by the special decree of State Statistics Committee of Ukraine 
harmonization of some indicators, which are measured in all population state surveys, is 
ratified. These indicators are: number of household members; family relations of household 
members; date of the birth of each household member; sex and educational level of each 
household member. Harmonization of survey programs in particular also provides the 



foundation for approbation and implementation in the state statistics the modern 
methodological bases of matching data from different sources, including on the microlevel. 

The statistical matching methods are becoming widely used in official (state) 
statistics of developed countries of the world. There are two major directions of statistical 
matching that should be pointed out: 

Matching of the data obtained from different sources of information; 
Matching of the data from one source of information in time (the most common 

example of such matching is the creation of cumulative data of information based on results 
of surveys that are done periodically – monthly, quarterly or annually). 

Methods of statistical matching from different sources have started to develop only 
recently, though separate works have appeared in 1970s. It is the result of the need of official 
statistics. Methods of matching of the second direction have used since 1960s. They are 
considered traditional in such fields of statistics as labour monitoring, poverty monitoring, 
etc. 

Current methodological approaches to matching the data obtained from different 
sources are based on the researches of such experts as Rubin, D.B., Rässler S,  D’Orazio M., 
 Di Zio M.,  Scanu M., Van der Laan P. 

We think that it is prudent to differentiate between directions of matching the data 
obtained from different sources. We suggest accepting as basic directions the vertical and 
horizontal data matching (see fig. 1). As you can see on the fig. 1 vertical data matching is 
used in cases when the data from different levels of aggregation needs to be linkage, e.g. 
matching regional level data with microlevel or national level data. In horizontal matching 
the data from the same aggregation level is matched, e.g. data from several regions, districts, 
etc. It should be noted that data matching can be conducted in both directions at the same 
time. 

 

 
Fig. 1. Scheme of the use of information is from the different levels of aggregating 
 
 D’Orazio M.,  Di Zio M.,  Scanu M. in the works selects such basic methods of 

statistical matching of different sample surveys: 
− data merging; 
− record linkage; 
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− matching data (data fusion – name which is used in Europe). 
Data merging is used in conditions when, from different sources the data is obtained 

in units of an identical level and by identical attributes. It is necessary to notice that at the use 
of method of data merging with the purpose of matching data of population sample surveys, 
as a rule, there is a serious methodological problem, related to the different levels of results 
reliability. It is predefined divergences in the designs of samples, by different quality of 
organization of surveys. 

Record linkage is used, when for the same units get information from different 
sources that is to survey data it is necessary to add additional variables. For possibility of 
Record linkage it is necessary to foresee the special variables – keys which used for linkage 
records with units of survey. 

These two methods are often used at households sample surveys.  
Statistical matching is the procedure of combining information from different   

sample surveys that contain no common unit. Statistical matching was in detail learning by 
such scientists, as: Rässler S,  D’Orazio M.,  Di Zio M.,  Scanu M. Statistical matching it is 
enough methodologically and technologically by a difficult method, bases an analysis and 
account of statistical properties of data. 

 
 Merging of LFS data, received on the basis of two samples with different design 

 
To improve reliability of employment and unemployment estimates by regions of 

Ukraine in rural area since 2004 the survey is carried out on the of two probability stratified 
two stage samples: sample of LFS and sample of household agricultural activity survey 
(AAS). Interview of households on questions of economic activity in the AAS is carried out 
under the identical programmer, as in the LFS, but the sample design in AAS is differ from 
LFS. In AAS households are selected in the second stage with probability proportionally to 
their area of agricultural allotment, in LFS - on the basis of the procedure of systematic 
selection.  

The size of monthly LFS sample in the rural area makes approximately 3,6 thousand 
households, and the size of AAS sample of households which have to be interviewed under 
LFS questionnaire is 7,4 thousand households. Total size of a monthly sample for interview 
under LFS questionnaire in the rural area due to AAS has increased three times and is equal 
to 11,1 thousand households. 

Based on the results of the primary data analysis of LFS and AAS we can establish, 
that surveys data is mutually coordinated; in the February of  2007 in particular, the 
coefficient of correlation for employment rate is equal 0,79, and for unemployment rate – 
0,77. The similar picture is observed throughout all months of 2007-2008. 

Matching of LFS data, obtained on the basis of two different samples is carried out 
with the use method of data merging at the microlevel. This approach is used in conditions 
when, from different sources the data is obtained in units of an identical level (in this case – 
on household members aged 15–70) and by identical attributes (under identical 
questionnaires). The result of data merging is the file where we have observations from both - 
LFS file and AAS file.  

The employed and unemployed population is calculated by formula for composite 
estimation: 
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population number on LFS sample; – estimate of unemployed population number on 
AAS sample.    

)(ˆ AAS
unY

Based on the performed researches it has been established that direct estimates of the 
employed and unemployed population number, which are obtained on the basis of AAS 
sample are biased. The estimates of bias for the employed and unemployed population 
number for the current month in this work were defined as an average bias for current month 
and the previous two.  

During file merging of AAS with LFS unit weights, calculated separately on each file 
are corrected for rural area on each region with the use of coefficients emφ  for employed 
population and unφ  – for unemployed (Sarioglo, 2005):  
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where – standard error of estimate of employed population number  

 on LFS sample;  – standard error of estimate of employed population 

number   on AAS sample;    – standard error of estimate of 

unemployed population number   on LFS sample; – standard error of 

estimate of unemployed population number   on AAS sample; 
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estimate of number of employed population; )ˆ( unYB  –  the bias of estimate of number of 
unemployed population. 

The corrected statistical weights of employed and unemployed persons in rural area 
of each region are calculated by the formula: 

iii kww ⋅=′     (3) 

Correction coefficient of statistical weights system  is calculated for each region in 
two stages. On the first stage the value of  is calculated for employed and unemployed 
persons in rural area: 
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On the second stage the value of is calculated for economically inactive persons in 
rural area for each regionIf to compare reliability characteristics of estimates of employment 
and unemployment indicators for regions of Ukraine on the matched data file and LFS data 
file, it is necessary to draw the conclusion that data matching allows to improve essentially 
the reliability characteristics of indicators estimates in rural area.  

ik

If we want to compare reliability characteristics of employment and unemployment 
rates estimates for regions of Ukraine on the matched data file and LFS data file, it is 
necessary to draw the conclusion that data matching allows essential improvement in the 
reliability characteristics of employment and unemployment rates estimates in rural area. It 



should also be noted that for 8 regions CV of unemployment rate estimates has decreased 
twice and for 3 regions - three times (fig. 2). 
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Fig. 2. Reliability of unemployment rate monthly estimates in rural area before and 
after statistical matching of the LFS data, February, 2007 

 
 

Matching of HLCS and LFS data with use of harmonized indicators system, for the analysis 
of unemployment on ILO methodology and the level of expenditures of the unemployed 
population 

 
In the HLCS social and economic status of persons is measured, and, particularly, the 

indicator of unemployment. But, not corresponding to the ILO methodology. 
Model of interconnection of unemployment rate and certain person’s characteristics 

was constructed on the basis of LFS data. Following variables of LFS microdata file were 
used for this model constructing: 

“Unemployed population”. This variable accepted value 1 if person is unemployed, 0 
– if one isn’t.  
 As factorial variables the following dummy variables were used: 

WOMEN – sex of the person is female (1 – yes, 0 - no);  
ED_HIGH – the person has higher or base higher education (1 – yes, 0 - no);  
V15_19  - the age of the person is within 15-19 years (1 – yes, 0 - no); 
V20_24  - the age of the person is within 20-24 years (1 – yes, 0 - no); 
V25_29  - the age of the person is within 25-29 years (1 – yes, 0 - no); 
V30_34  - the age of the person is within 30-34 years (1 – yes, 0 - no); 
V35_39  - the age of the person is within 35-39 years (1 – yes, 0 - no); 
V40_44  - the age of the person is within 40-44 years (1 – yes, 0 - no); 
V45_60  - the age of the person is within 45-49 years (1 – yes, 0 - no); 
V61_70  - the age of the person is within 61-70 years (1 – yes, 0 - no). 
Besides these variables, which have come into final models by results of executed 

research, many other binary variables were considered, such as family condition, citizenship 
and so forth, but their influence on unemployed share appeared rather insignificant. 

The constructed model has following view: 
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Quality characteristics of model: 



;821.02 =R ;786.26=F ( 24.2)95.0( =F ). 

On the basis of given model it was drown the conclusion, that share of unemployed is 
interconnected with such variables as person’s sex, age and educational level. 

Model of interconnection of unemployed population shares in the LFS and in the 
HLCS was also constructed: 

HLCSLFS UNUN ⋅+= 23.008.4  
Quality characteristics of model: 

;562.02 =R ;069.32=F ( 35.3)95.0( =крF ). 

On the basis of given model it is possible to drown the conclusion, that shares of 
unemployed in both surveys are mutually statistically connected. 

For reproduction of variable “unemployed by ILO” in HLCS data file the procedure 
of statistical data matching on microlevel is used (Marcello D'Orazio, Marco Di Zio, Mauro 
Scanu, 2006).  

Reproduction of variable “unemployed by ILO” in HLCS data file was carried out 
with use of the imputation procedure by “hot deck” method in view of unemployed from 
HLCS. As in survey the population is interviewed only in the age of 15 – 70 years and in the 
HLCS variable “unemployed by ILO” is reproduced not for all persons who have taken part 
in survey but only for persons in the age of 15 – 70 years. The essence of this method consists 
in selection of the person as the donor from LFS file and use of corresponding attribute of 
this person for reproduction of “unemployed” value in HLCS file. The person-donor was 
selected from the condition of similarity with that person for whom values are selected, to 
such attributes: economic rayon, sex, educational level, age group. At indicators estimation in 
Ukraine in some cases it is expedient to consider territories bigger, than regions. As such 
large areas can be considered, for example, economic rayons – groups of regions, which 
integrated by proximity of such characteristics as production of industrial output, 
concentration of industrial potential and labor-power. 

For use of “hot deck” method cells system is constructed in HLCS and LFS files to 
such classification attributes: 

− economic rayon, 8 discrete values (East, Donetsky, Pridnyprovsky, 
Prichornomorsky, Podilsky, Central, Karpatsky, Polisky economic rayons); 
− sex of the person, 2 discrete values (female, male); 
− educational level of person, 2 discrete values (higher, no higher education); 
− age group of person,  8 discrete values (15-19 years, 20-24 years, 25-29 years, 
30-34 years, 35-39 years, 40-44 years, 45-60 years, 61-70 years).  

Cod of cell is calculated by the formula: 
 

Cod = attribute of economic rayon ·1000 + attribute of sex·100 + attribute of educational 
level·10 + attribute of age group 

  
During construction of system of cells some collapsing of cells is needed where cells 

not contain unemployed persons. 
For realization of imputation procedure the analysis of various indicators distribution 

on the generated cells has been carried out. On fig. 3 the data for the share of the unemployed 
estimated by results of LFS and HLFS, and also values of average total per capita 
expenditures, estimated on the HLFS data for the level of Ukraine are resulted. As it is clear 
from the shown data on cells there are essential distinctions in values of the unemployed 
shares on LFS and HLFS. Also distinctions in values of cumulative expenditures are 
observed. The procedure of the data matching, which is developed by results of researches, 
allows reflecting full enough the pointed distinctions on cells at the data reproduction. 
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Fig. 3. Share of unemployed population on groups, 2005 
 
By results of the data matching of HLCS and LFS surveys .distribution of population 

including the unemployed by the ILO methodology, on the annual total per capita 
expenditures (see fig. 4) is constructed. As it is clear from the shown data, this distribution 
for the unemployed essentially differs from distribution for all population at able-bodied age. 
The value of average total expenditures for the unemployed is equal 4,7 thousand UAH per 
capita in one year, for all population – 5,8 thousand UAH per capita in one year.  
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Fig. 4. Distribution of population including the unemployed by the ILO methodology, 

on the annual total per capita expenditures, 2005 
 
Still bigger distinctions are observed in distributions of expenditures of the 

unemployed and employed population. It is obvious, that reproduction of the status of 
economic activity on ILO methodology in HLCS file opens ample opportunities for the 
analysis of various social and economic processes. However consideration of these questions 
is beyond this work. 

 
Merging of the labour force survey data, obtained on samples with different design 

has allowed improving the reliability level of employment and unemployment indicators 
estimation in rural area of Ukraine. The methodological problem of adequate determination 



of indicators estimates bias value is revealed; it is connected with differences of populations 
and with features of the separate surveys organization.  

The methodological approach to matching on microlevel the separate attributes of 
labour force and household living conditions sample surveys is offered with use of 
harmonized indicators system. Procedure is worked at the data matching concerning status of 
household members’ employment. It has allowed establishing and analyzing distribution of 
unemployed, defined by ILO methodology, on the level of average cumulative expenditures 
per capita. 
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