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Summary

The paper contains the description of the use ofimidtrative data in Polish public statistics
concerning micro-enterprises, ranging from theithdological conformity with the system
of statistics,through their usage in the newly constructed data base ahe@ddy existed
Statistical Business Register to their role inreating and assessing data on the example of
the most extensive micro-enterprise survey in Rdigtistics - SP-3 survey — works within
project “The Implementation of a More Efficient Waf Collecting Data” carried out
01.09.2008- 31.08.2009 by the Central Statistidit®of Poland.



Introduction

In Poland, once a year micro-enterprises are examby means of SP-3 survey. While

conducting it Polish public statistics encounteny difficulties (among others: out of date

records and data in Statistical Business Registel @specially lack of contact with

respondents, lack of responds, too small sampletove level of geographical and NACE

aggregation).

Administrative data are currently used in realmatdf the survey to improve its quality. The

use mainly concerns the frame preparation and s$aghpbrocess. On the base of

administrative data from the Ministry of Finance thpper stratum has been defined, i.e. a

subset of the most important units in the framdgciviare completely surveyed. .

The project “The Implementation of a More EffidiaNay of Collecting Data” was launched

to recognize the possibilities of wider use of aulstrative data. It shot for:

» Improvement of SBR(Statistical Business Registeuplity:

updated enterprise population

updated sampling frames

widen scope of statistical features (charactesyiie. revenues, remunerations, incomes,

implementation of new estimation methods of dadanfsample surveys to obtain data on

low levels of geographical aggregation.

Quality improvement of business statistics amdeeting users’ requirementsby wider

use of administrative data by means of the increa$edata relevance, timeliness,

comparability and coherence, efficiency

» Reduction of administrative burden on enterprises andowering the costs of
conducting statistical surveys by: reduction of ssepe of surveys and information from
microenterprises, refraining from imposing the gation to submit reports on these
entities, on condition that a set of relevant daabtained from administrative sources;
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Besides, the usage of administrative sources isat&g to:

1. provide us with data to estimates, in case thertggoobligation is not fulfilled,

2. eliminate or restrict the respondent’s error,

3. be useful as auxiliary variables in intermediat@neastion,

4. substitute the sample survey with a full-scope synm the case of a direct full-scope
imputation,

To achieve above mentioned goals intensive work deee and experiments conducted. The

following methods of application of administratiseurces were assessed:

- administrative sources as the direct sourceatissical data,

- administrative sources as auxiliary informationindirect estimation,

- administrative sources — as the source of inftionafor SBR and sampling frame
improvement

- administrative sources- as the additional/ aamgliinformation enabling the increase of
sampling efficiency.

The underneath assignments, in detail described latre taken:

1. The analysis of the methodological consistency @rormity between administrative
and statistical systems - the base of informasibaut administrative systems — Mikro
PIK;

2. Construction of data base of micro-enterprisesanmtg information about them from



administrative as well as statistical sources, mgvpractical application for further
tasks;

3. Exploration of possibilities of administrative datse to enhance the quality of SBR and
sampling frame.

4. Working up the method of supply statistical datahvadministrative sources by their
direct use as well as indirect estimation and @agrgut the experimental estimates;

5. The analysis of possibilities of administrativeadase in sampling.

1. The analysis of the methodological consistency and
conformity between administrative and statistical
systems

The base of information about administrative gyste Mikro PIK is a base of terms and
classifications used in administrative systemsaldshing methodological conformity of
administrative systems with the system of stasistithis system serves verification of terms
and classifications between administrative andissiecal systems and consists of 3
applications.

The following administrative systems, which mayaeotential data source for the micro-
enterprise statistics, were identified and desdribe
1) Information system run by the Ministry of Finance:

PIT (personal income tax), CIT (corporate income,t& AT (tax on goods and services-
value added tax), KEP (taxpayer register),

2) Information system run by the Polish Social Insgemstitution — KSI1 ZUS

3) Information system run by the Ministry of Justice
National Court Register — KRS

4) Information system run by the National Health Fund

About each system is provided a description ofsiystem, information content of the system,
the structure of data collections.

The levels of compliance used were the followingentical, convergent, corresponding,
different.

Having in mind microenterise surveys there wersoshiced:
* 97 administrative terms
» 58 statistical terms
* 6 classifications from administrative sources
to analyse their methodological conformity.
The specification below shows the number of administrative terms registered in
the MikroPik system with a division into administrative systems:

No. | Administrative system name Number of registered
administrative terms

1 KSI ZUS 32

3 CIT 5

4 PIT 33

5 KEP 13

6 VAT 14




|7 | KRS | 7 |

There were identified 131 linkages of administratierms, yet the level of compliance is
usually not high, which is shown in the chart: UewE compliance of administrative terms
with statistical terms.

The chart below displays the compliance level irceetages

The degree of comphance of admmistrative terms with
statlstical terms in percent

0% 8%
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2. Data base of micro-enterprises

The core of the base of micro-enterprises is tHernmation from our SBR (Statistical
Business Register) in order to select micro-enteeprconnecting and matching all records
from administrative sources by the use of ID nureb&EGON (The National Official
Business Register NIP (taxpayer identification number) or PESELo{@non Electronic
System of Population Register). The core base igplmd by the variables from
administrative systems which are considered torb@dcordance with statistical ones or
additionally which would be right and appropriatearder to meet users’ needs or variables
calculated on the basis of the data previouslyectdd.

Objective scope

The scope of the survey on micro-enterprises cosaierprises with number of employees up
to 9 persons (not including private farms). The suisirative source-based data sets contain
information describing units having any of the lef@ms i.e. natural persons conducting
economic activity, legal persons and organisationék without corporate status.

If, in the administrative system, there is inforraaton other (lower, local) level of
aggregation than legal unit, then efforts are ntadachieve” data specific to legal unit prior
to the data import to the database.

The following entities are indicated in adminisiratsystems:



Table 1: Administrative systems and types of ufatdities) registered — not including capital

groups
Legal units on Natural persons
System Legal units lower (local) level (other than legal

of presentation units)

KEP X X X

PIT X X

CIT X X

VAT X X

ZUS X X X

CWS X X

The National Taxpayers Register (KEP) is a pardidylimportant system, which may be
viewed as superior to other administrative sourtesontains the most complete list of
entities conducting economic activity, registene@dministrative systems.

Variables

The database includes data collected from thesstati business register:
- identification features of legal units,
- other features related to economic activity conedidty units,
- attributes describing selected features, e.g. scamd data of the latest update

- features and variables derived or calculated onbHsts of data from administrative

sources

- units’ features calculated on the basis of featdescribing units in systems or in the
statistical business register
- information on the presence of legal unit in an auilstrative source.

“Database elementspresents a detailed list of features and variadiedbuted to units of the

database.

Table 2: Data sources and the scope of their agipit

’3

Source scope of data from the administrative source

KSI ZUS employed persons, employees, studentstiifierpurposes of the SH
survey),
wages and salaries

VAT revenues, costs, taxes, outlays on fixed asgptsss value of fixe(
assets

PIT, CIT revenues, costs, taxes, information orcislist questions

KEP Legal form (basic, special)
Information on connections between units,
Type of unit in the database

CWS Information on performance of health care sexwifunded by NFZ




In case of information derived from distinct admsinittive sources - information is assumed
to be written separately for each of them.

Database imputations will take place once a yeewrding to a scheme described for the first
imputation. The database will comprise data fromt m@aputation years; therefore it will be
possible to browse information included from diffiet states and sources.

3. The use of administrative data to enhance the quality of
SBR and sampling frame

The National Official Business Register constitutee base of SBR. Each entity of the
national economy is obliged to submit to the Nadio®fficial Business Register an
application (for assignment of identification numbehanges in features of already registered
entity, removing entity from the register) accoglinto their actual and legal situation.

The quality of the statistical register of entesps - strongly impacts on the quality of the
results obtained from surveys. Increasing the cetepkss and relevance of the statistical
business register is extremely important.

The table below presents the range of charactistovered by the statistical business
register, as well as sources of data updates fr@nadministrative systems recognised as the
most useful, i.e. the fiscal system of the MinistyFinance (PIT, CIT, VAT, KEP), the
National Court Register (KRS) of the Ministry ofsfige and the social insurance system of
the Social Insurance Institution

The use of administrative registers for updating $tatistical business register is possible
when the terms/features and their definitions $etedrom administrative systems are
consistent with those in the statistical systenme Tdble below shows a plan for updating the
statistical business register with administratiaeiables of the basic features

Range of characteristics covered by the statistical Sources of data
business register updates
from
from the
the KR | social
fiscal S | insuran
system ce
system
NIP X
PESEL X
registered office address X
address where business activity is run X
other places for running activity X X X
address for correspondence X
Telephone X
Fax. X
e-mail X
the name under which the company operates X
legal status X
the type of legal and economic activities X X X




information about liquidation

information about dissolution or invalidation of the
entity

information about merger or transformation

information about bankruptcy proceedings

MM MM

information about composition proceedings

the number of the employed

the number of the workers

o lbdls

class size

Income

ol

the kind of account books

information about the number of local entities and
groups of enterprises

The frequency of updating the statistical businesgister using administrative sources
depends on the availability, relevance and adequhdyese sources. The programme of
statistical surveys of official statistics contaiasprovision which will make it possible to
periodically acquire datasets from their adminisirs, as well as to increase the frequency of
transferring them, depending on their availability.

For each unit attribute value, the source from Whids derived is described, indicating the
source-update date. Where the value of the dakegiser than the last value stored in the
statistical business register, the adjustmentas@ted.

The main attributes updated in the statistical hess register using administrative sources
include the number of workers as well as the lega economic activity. The attribute has a
direct impact on the establishment of the reportbligation as the burden on the reporting
unit depends, on the number of workers defined gealy basis. The number of workers
will be updated using data compiled on the basishefinformation system of the Social
Insurance Institution. The activity of units wilklverified using data compiled on the basis of
tax systems (CIT, PIT, and KEP).

4. Direct use and estimating data - methods and
experiments based on SP-3 survey variables

The standard and the most extensive micro-entermisvey in Polish statistics is SP-3
survey where one of subject of interest is incoh&ortunately, a relatively long period after
which it is available significantly narrows the pislity of its current direct use. However,
the use of administrative date can be an effectigg to improve the precision of income
estimates when we use indirect estimation or amthtiassessment. It also concerns number
of active enterprises, costs and VAT. We made satteenpts for fix assets and investments
as well, however in these cases we did not obtasagsdfying effects (results).

The description of proposed methods and algorithms:

An experimental estimation of selected economiegates was carried out, on the basis of
data obtained from statistical surveys and adnmatise systems.

In the table there is information whether the mdthequires considering information from a
traditional survey (i.e. whether it requires furtltenducting of sample survey, or whether it
is solely based on administrative data) and whether to the dates of gaining the used



administrative data it enables the creation ofnesties in time not exceeding previous dates
for data publication. The possibility of obtainingsults in prevailing data depends on which
administrative systems are used — due to diffeiere of obtaining data from the system. In
acceptable time data from VAT and KEP sets arelabai, whereas date for obtaining data
from PIT/CIT sets disables receiving estimates iavailing date. That is why methods
meeting this condition are the methods not reggirurrent information from PIT/CIT.
Therefore particularly interesting will be those thwels which do not require data from a
survey and allow making estimates in the hither@vailing time.(N, Y — notes in bold)
Additionally, it was marked whether for a giveniesttion method an experimental estimate
was carried out.

Statement of developed and suggested methods of counting and estimates in the field
of basic figures on microenterprises

Examined | Calculated Used Type of | Necessity | Results in | Experimental
variable variable / administrative | method | of prevailing | estimate
estimate (symbol) | sets surveying | date
on a form
Number of | pvcit_n PIT/CIT direct N N Y
enterprises VAT counting
sz_n (PIT/CIT, estimate | N Y Y
KEP); 1!
KEP
Nett pcit_przych PIT/CIT direct N N Y
incomes counting
from the eblu_przych PIT/CIT indirect |Y Y Y
entire VAT estimate
activity sz_przych (PIT/CIT, estimate | N Y Y
KEP)4
VAT, KEP
Costs from | pcit_koszt PIT/CIT direct N N Y
the entire counting
activity with
estimate
eblu_koszt PIT/CIT indirect |Y Y N
VAT estimate
sz_koszt (PIT/CIT, estimate | N Y N
KEP)i
VAT, KEP
VAT tax vat_pnalezn VAT direct N Y Y
due counting
Accrued vat_pnalicz VAT direct N Y Y
VAT tax counting
Gross eblu_srtrw PIT/CIT indirect |Y Y/N N
value of VAT estimate
fixed
assets
Outlays on | eblu_nakl PIT/CIT indirect |Y Y/N N
fixed VAT estimate
assets

Listed variables (results of estimates) match tee af different methods of calculation,
estimate, or assessment which use administratitge atgointly administrative data and data
from a survey. They are defined in the followingywa

! Value as regards the previous year




* |n the field of the number of entities:

0 pvcit_n — the number of entities for which somemiation was found in PIT, CIT or
VAT sets of the Ministry of Finance (coupled withTPCIT or VAT) belonging to
a give domain (grouping class)

0 sz_n - estimate of the number of entities runningnemic activity obtained by
correction of the pvcit_n value from the previoesyby the change of the number of
active entities in the KEP register. While estimgti collectiveness is divided into
strata according to the type of activity, the tygfeentity (legal/natural person) and
APE (activity coefficient is differentiated in réilan to these features), so the obtained
estimate also considers changes in the structuteecgampling frame as regards these
features.

KER
SZ_Nyy =Y (PVCIT N, * (oo —
- ;( - (KEP_Nt—l,W

where w denotes strata being part of the domal(E_ Nt,w — the number of entities
active in the KEP register in the year t for thatsim w.
* Inthe field of revenues from the entire activity:

0 pcit_przych — estimate directly calculated as a sfitncomes from PIT and CIT sets
for entities belonging to the domain. Additionally,is increased by the sum of the
turnover from the VAT set for the entities recoglincome tax and VAT tax, yet for
which there is lack of information on incomes (fixamount tax).

o eblu_przych — estimate obtained by joining inforimrafrom a survey and information
from administrative sets with the use of indirestirmates. The predictive estimator
type EBLUP2 is used, together with the use of aeaiixnodel at the level of the
domain. For the carrying out of experimental estenahe following were used as
explanatory variables:

» in the 1st variant: the income determined on thasbaf PIT/CIT sets, as
well as the participation of entities uncoupledna®IT/CIT sets

= in the 2nd variant: the turnover determined on lbsis of VAT set, the
participation of entities recording PIT/CIT and metording VAT, as well
as the participation of entities uncoupled with T sets (the use of VAT
data instead of PIT/CIT data enables to obtainlt®su the prevailing date
of realisation SP-3)

0 sz_przych — estimate of the sum of incomes obtalyedorrection of information on
income from the previous year determined on théshasPIT/CIT sets (pcit_przych)
by a coefficient describing the dynamics of turnsvia relation to the previous year
which was determined on the basis of informatiamfithe VAT set. While doing the
estimate, collectiveness is divided into strataoetiog to the type of activity, the type
of entity (legal/natural person), as well as APEese features strongly differentiate
the value of income for the entity. The algorithan €alculation of estimates can be
presented by the formula:

)

2 The description of the method: J. N. K R8mall Area Estimatianwiley & Sons, 2003



VAT_SPRZ,,
_ <, PCIT_PRZYCH,,, VAT_N_,

SZ_ Nt,d _;( KEP_ Nt_llw VAT_SPR;W
VAT_N,,

where w denotes strata being part of the domawmAd, N — the number of entities
accounting VAT tax, VAT_SPRZ - the sum of salesnwer) defined on the basis of
VAT set.

* In the field of costs for the entire activity:

0 pcit_koszt — the estimate is calculated as a suoosts from PIT and CIT sets for the
entities belonging to the domain, while for theited for which there is lack of
information on the value of costs (PIT28) the pmbjpo of costs to income (costs
coefficient) is assumed as identical as for thé&iestfor which there is information of
the same type (natural/legal person) and of a aimaittivity (estimate in strata)

0 eblu_koszt — it can be proposed to apply an intliesttmate which uses, e.g. variables
occurring in administrative sets, cause and resutiorrelatively related to the cost of
running an economic activity, such as: the tax ealccrued VAT tax, employees,
wages and salaries (ZUS). Estimates carried outhis way have never been
conducted; it can be a subject for further research

0 sz_koszt — it can be proposed to use the costsicgent from the previous year to
estimate costs on the basis of the current cosha® (sz_przych) to calculate the
value of the variable solely on the basis of curhAT sets, without the necessity to
wait for PIT/CIT data. Estimate carried out in tihay has never been conducted

* In the field of VAT tax:

o vat_pnalezn —the sum of due VAT , calculated diyefcom the VAT set

o vat_pnalicz — the sum of accrued VAT , calculatedddly from the VAT set
* In the field of the value of fixed assets and otglan fixed assets

0 eblu_srtrw, eblu_nakl — it can be proposed to applgirect estimates using
information on the value of purchased goods anglicGes included in fixed assets
from the VAT set as auxiliary variables togetherthwother variables indicating
correlations (e.g. income, number of employeesghSan estimate has never been
carried out; it can be a subject for further reskear

*KEP_N,,)

The results of experimental estimates

The results of the experimental estimates were epetpwith the results of the SP-3 survey,
including information on sampling error which oa@d in this survey (where it is available).

The results of SP-3 were generalised directly ftamsurvey set with the use of weightings
included in this set in order to keep the cohereawcd comparability with the estimates

conducted on the basis of the sampling frame SIF. the same reasons all the
generalisations and estimates by sections are ba@sdte information from the sampling

frame and not from the information from the survég. calculations and during the

presentation of the results estimates of the poetisf selected survey variables SP-3 defined
by the Team of Sampling Methods of the DepartmentMethodology, Standards and

Registers were used. Below there are presentegtsiidis of the conducted experiment in the
form of diagrams illustrating comparison of estiesatobtained with the help of various

alternative methods for the sum of inconmgs voivodeshipand by NACE section with
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generalisation from the SP-3 set. In case of metheith probabilistic foundations on the
diagrams estimates of precision were marked asr éraps which correspond to 95%
confidence intervals

There is also a table showing the relative dewstiof the estimates obtained by the
application of the proposed methods from the resaftthe SP-3 survey (comparison of
percentage differences in the estimates the suntomes by voivodeship in 2005).

Comparison of the estimates of the sum of incomes of micro enterprises in min PLN by
voivodeship in 2006 based on the SP-3 survey and with the use of the proposed
methods
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Comparison of the estimates of the sum of incomes of micro enterprises in min PLN by
NACE section in 2006 based on the SP-3 survey and with the use of the proposed
methods
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Comparison of percentage differences in the estimates of the sum of incomes by
voivodeship in 2005

vodeshi Estirgflte m ol m Sampling
voivodeshi . eblu_przyc eblu_przyc
’ SP-3 pcit_przych (reg. E’?T/}éIT) (rengA}’,I‘) error SP-3
in relation to SP-3
02 X -2.1% -1.6% -2.8% 20.8%
04 X 3.1% 1.4% 3.8% 15.9%
06 X -7.1% -7.1% -8.3% 15.3%
08 X 28.3% 6.8% 6.1% 9.9%
10 X -3.4% -2.5% -0.4% 11.6%
12 X -3.4% -6.8% -5.4% 19.9%
14 X 7.7% 0.0% -1.8% 9.0%
16 X -4.2% -2.3% -7.1% 13.3%
18 X -12.0% -14.1% -17.8% 46.7%
20 X -4.6% -8.8% -8.1% 36.9%
22 X 7.9% 1.3% 4.8% 13.2%
24 X 3.2% -0.4% -1.4% 9.3%
26 X 6.8% 3.8% 2.4% 18.5%
28 X -17.5% -17.3% -15.5% 22.5%
30 X 9.0% 1.0% 2.4% 7.9%
32 X -11.8% -10.3% -3.2% 30.4%
Total X 1.2% -2.8% -2.5%

in relation to accrued value on the basis of the d

income tax (pcit_przych)

ata from sets regarding

02 2.1% X 0.5% -0.8% X
04 -3.0% X -1.6% 0.7% X
06 7. 7% X 0.1% -1.3% X
08 -22.1% X -16.8% -17.3% X
10 3.5% X 0.9% 3.1% X
12 3.5% X -3.5% -2.0% X
14 -7.2% X -7.2% -8.8% X
16 4.3% X 1.9% -3.1% X
18 13.7% X -2.4% -6.5% X
20 4.8% X -4.4% -3.6% X
22 -7.3% X -6.1% -2.9% X
24 -3.1% X -3.5% -4.4% X
26 -6.3% X -2.8% -4.1% X
28 21.2% X 0.3% 2.5% X
30 -8.3% X -7.3% -6.1% X
32 13.4% X 1.7% 9.7% X
Total -1.2% X -3.9% -3.7% X

The calculations made indicate that the estimalégimed from administrative data describe
the values in total, and also reflect properly Hagiety of features by voivodeship and by

NACE section.
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The error values vary from a few to several percoiugh in most cases they are lower than,
or equal to, the value of the SP-3 sampling ersbimate. This means that the discrepancies
recorded may result mainly from the sampling emahe SP-3 survey.

It is significant that the most considerable dipamcies occurred in the case of information
concerning VAT, where we deal with both full contieigcy in terms of definition and full-
scale population coverage with the administratise@adThis situation suggests that the major
causes for the discrepancies to arise should beu#d to the SP-3 sampling error.

Among the variables under consideration, emphaass also put on the revenue from total
activity; in this case, the number of estimate @&stimation variants is the largest. The
revenue - is of the most methodological consistertowever, in case of entities who settle
their taxes using tax cards - the value of revemfesuch entities is not provided. Such
entities constitute an insignificant percentaged arsually indicate considerably lower
revenues than other entities. The share of entitg#sg tax cards in total revenues of all
micro-enterprises, estimated on the basis of SR&s not exceed a few percent.

For revenues from total activity, (by indirect esdition) gave. The desirable effect i.e.
considerable reduction of the assessments of tlaa guared error was achieved. However,
due to the fact that the estimates obtained usdmirastrative data only, were of lower
quality, these estimates should be considered natdte Furthermore, the variance and mean
squared error estimates can carry an even larger #gran the estimates of the very same
parameters; hence they should be approached wéhtain reservation.

The results of applying the methodology making okdata from current VAT datasets, as
well as of the information concerning income taXT(EIT) for the previous year, compiled
with the aim of avoiding the problem of delayed itlality of the PIT/CIT sets, appear to be
of good quality.

The results of estimates using administrative dg@ear very promising and create the real
prospect of using these data in the micro-entexpstatistics (at least for some variables).

5. The analysis of possibilities of administrative data use in
sampling.

The idea of using tax data in the sampling frameelated to the separation of the so called
“upper stratum”, on which all the entities will barveyed.

It is connected to the fact that also among enwgpwith small employment there are entities
having relatively high incomes. Therefore, they samificantly decide about the structure of
economic activity for micro-enterprises. During gdimg the upper stratum is selected, and
includes automatically all entities with income®ab a given threshold. The number of upper
stratum is determined numerically to achieve treuamd income precision estimation at the
minimum size of sample and is optimized on the bEfs@come from PIT/CIT or turnover
form VAT.

The implementation of this method positively infeed on the precision of SP-3 survey
results. The positive effect is the better the nvaléd data are used.

Conclusions:
- Data from administrative systems can positivelyluafce the better sampling
allocation (despite its size reduction the mainteea of assumed precision is
provided).
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- The increase of number in upper stratum seems &oféeorable solution to the results
precision.
- Due to their proper validity VAT sets are recommehdor use.

Summary

Generally, the results of work are considered fluémce positively and beneficially on the
survey results. Still, the implementation of propdsmethods requires introduction of
institutional changes concerning the survey orgd#iom and the administrative data
acquisition. Desired effects are expected to bemesl successively.

So far, changes aiming at broadening the scopamirastrative data use in sampling and

frame construction have been introduced. In 2018T data from administrative sources are
planned to be taken experimentally for direct cowgt
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