� CEC Project on Demography of Small and Medium Enterprises


Document number: 35





Title: Longitudinal Database Logical Design Issues





Author: Ladislav Meszaros, Dusan Prazenka	Date: 19.04.1999


________________________________________________________________











1. Introduction





After five completed surveys in our two  panel projects we have amassed a great quantity of data and data files. This offers us the possibility of producing not only analytical outputs from the yearly survey results but also of comparing and relating  data from different surveys in order to produce new types of outputs.





Considering the amount and variety of data, first of all we have to try to describe and characterise them. We are seeking the answers to some basic questions like these:





	What types of data and data sets do we have?


	What are the logical relations among them?


	How can we use them for analytical purposes?


	What tools can we use to analyse them?





Consequently the basic aim of the paper is to find some answers to these questions. Its multiple objective is to serve as an orientation for newcomers, to present some new ideas for more experienced participants and to outline some future approaches, changes and possibilities, both at the national and international level of data processing.





The paper has the following structure:


Review of completed work and the forthcoming projects and surveys.


General view of data types and file types within the surveys.


Solutions for identifying units, surveys and sub-files.


Basic types of analytical files and the time dimension of data in our files. Special attention will be paid to the issues of creating, updating and handling the longitudinal database. The longitudinal data base created in survey C for imputation and analytical purposes is a good basis for the continuing future data base to incorporate the results of planned new surveys but some open problems must be solved in near future.


Issues of use and anticipated tools and techniques for working with large data sets.





This is only a first draft, an introduction to the discussion, more an outline than presenting final solutions.  Some problems have to be solved in a relatively short time but some others will be for the second C2 follow-up survey.


2. Projects and surveys





We shall concentrate only on the main stages, identifying identities, similarities and differences between surveys concerning units, questions or variables on the questionnaires and survey years. 





During the finished surveys some funding and staff issues introduced uncertainties into the actions and processes. When we started Survey A, nobody was sure that there would be a next survey. Later also the change of the first project manager had some impact on the next surveys since not all the objectives, methods and techniques had been defined in advance. Last year, after the first follow up, we have successfully finished one major stage and started a new stage within a new project 


 


Now we can clearly distinguish two main stages symbolised with their logos PECO and DosmE: 





	


Project	�
1995�
1996�
1997�
1998�
1999�
2000�
�
PECO�
A1�
B1�
B2 and C�
�
�
�
�
DosmE�
�
�
�
B3�
B4�
B5 and C2�
�






Different letters and digits indicate the uniqueness, identities and differences in this simple table. Since later we will deal a lot with surveys, units and questionnaires, here we can outline some distinguishing features: 





A1	first and unique, large starting survey, units from years  <90, 90-94,  first questionnaire, 	about 50 questions


B1	some changes in comparison to the A, new questionnaire that  became the regular yearly 	questionnaire


B2	no basic changes in the questionnaire


C	the first follow up, with C questionnaire, the  first longitudinal data base, complications with units  surveyed first with questionnaire B2 or repeatedly with C; new feature: B2 and C provided in the same year


B3	new project, the questionnaire as the standardised B


B4	standard questionnaire B, possible complication: financing B3 and B4 granted but B5 and 	C2 not yet granted


B5	assuming the same as the standard B


C2	basically the same as C, but with small changes in wording and dates 





The main difference and the main similarity between PECO and DosmE come from the fact that in PECO we were doing everything for the first time and now in DosmE we are going to do some things repeatedly for the second time or even for the third and fourth time. 





The relative ease of repeated and similar actions gives us a good opportunity for doing things better and to do something new. In short, now we have a chance for a general overhaul, for a substantial quality revision and for introducing some new features into the project. By doing this we are also anticipating the changes in our statistical environment, in the rapidly developing software environment and, last but not least, also in our knowledge. 











3. Data types and file types





We can consider the basic data types according to the following groupings:





space


		national level


		central level


time


		survey year (periods and dates) 


		years of surveys (1990-1998)


		follow up surveys (C, C2)


contents


		subject


		observation


		calculation





The variety of contents of data can be outlined by some related notions:





subject


		individual


		aggregated


	observation


		surveyed


		imputed


	calculation


		counted


		estimated





The basic file types can be outlined according to the level of observation described above and processing in the following way:





	national level


		enterprise register


		sampling base


		initial survey file


		survey administration file 


		data entry file


		statistical tables (counts)


			on sampling base


			on sample image in register


			on register at reference date


		allocation parameter file


		transfer files


			register image of enterprises in the panel


			survey result file


		central data bases


		longitudinal data bases


		aggregated (analytical) data sets








	central level


		statistical tables (counts)


			on sampling base


			on sample image in register


			on register at reference date


		transfer files


			register image of enterprises in the panel


			survey result files


		sample allocation files


			counting and calculating files


			sampling fraction files


			allocation parameter files


		central data bases


		longitudinal data bases


		aggregated (analytical) data sets





This simple list well illustrates that, even at the national level and within one survey, we have to deal with many files. After five finished surveys the number of files will be much greater and we need a logical grid to view them properly.





We have marked with italics those files that are present only at the given level. For example, the sampling base is always present only at the national level and the counting and calculating files are always present only at central level. We can see that the majority of files are present at both levels. However, at central level they are multiplied not only by years but also by countries.





Relations among files at the national level and relations between national and central level can not be illustrated within a simple text. Two graphical illustrations can be found in Figure 2 and Figure 3 at the end of the paper.








4. Identifying units, surveys and sub-files in the longitudinal data base





The first longitudinal database had been produced for imputing the survey C result data and for the purposes of the survey C publication.





For the  process of imputing  the result files of survey C, we had at our disposal four central database (CDB) files:


CDB-A


CDB-B1


CDB-B2


CDB-C


The first three files were the imputed final results of respective previous surveys A, B1 and B2. B2 is considered to be a "previous survey", though it had been realised nearly in the same time as the survey C.





Considering the different units (U), questionnaires(Q) and surveys (A, B1, B2 and C), we can illustrate the logical contents of  a combined central data base  in the  following symbolic form:











�
QA�
QB�
QC  �
�
UA�
FA �
 *�
FCA�
�
UA�
 *�
FB2A�
* �
�
UB1�
 *�
FB1�
FCB1�
�
UB1  �
 *�
FB2B1 �
*�
�
UB2�
 *�
FB2�
*�
�



Where:


	U	 	=	units


	Q	 	=	questionnaire/variables


	F	 	=	 file


	*	 	=	empty


	A, B1, B2, C	=	surveys 





The longitudinal imputation was provided on combined files FA+FCA and FB1+FCB1 where FA and FB1 were the original survey data files while FCA and FCB1 were the files from survey C (both files containing the same units). It means that we re-imputed the original data files of survey A and survey B1 in the same process when imputed the survey C results. 





Then the logical structure of imputation and longitudinal database can be illustrated like this:





Unit�
Questionnaire�
�
QAB�
�
QC   �
�
 �
 �
VAB�
voA�
voB�
�
�
UA�
QA�
X�
X�
*�
X�
�
UA�
QB2�
X�
*�
X�
*�
�
UB1�
QB1�
X�
*�
X�
X�
�
UB1�
QB2�
X�
*�
X�
*�
�
UB2�
QB2�
X�
*�
X�
*�
�



X stands for the presence of variables


* symbolises the empty cells


QAB is a set of variables present in both surveys A and B but in the record structure of survey B


vAB are variables present in both surveys


voA are variables present only in survey A and voB are variables present only in surveys B (both B1 and B2).





Besides this symbolic outline we have also prepared a graphical figure of the file structure that can be seen in figure 1 (present at the end of the paper).





The longitudinal database has the following structure:





Register data for all units at time of extraction from the business register for the survey


Responses from A, B1 and B2 that were common to all three surveys


Responses that were specific to one of the three surveys


Response to the C follow-up survey (only for A and B1)











File type identifiers





From the above-mentioned four files, working files have been created. These files (or sub files)  are also distinguished  by a code for a more effective selecting, inserting and sorting: FileType with modalities A1-B3.





File type�
File content�
Description�
�
A1�
FA+FCA�
A survey with C form (ACA)�
�
A2�
FB2A�
A survey  with no A form and only B2 form (AB2)�
�
B1�
FB1+FCB1�
B1 survey with C form (B1CB1)�
�
B2�
FB2B1�
B1 survey with B2 form (B1B2)�
�
B3�
FB2�
B2 survey with B2 form (B2B2)�
�



While this structure was quite effective in the imputation process, in the consequent analytical process, in estimating the population figures and in taking into account the continuation of the project, some shortages came to light. The following issues will have to be solved:





ensuring that all unit references are unique


changing the file type to a more logically consistent set


including also inactive (dead) units.





Adding  in active units into the longitudinal database (for the purposes of population estimates) is only a file-processing task. Changing the file type to a more logically consistent set is more complex:





data from A and standard B surveys can have common columns in the file (AB)


data from follow-ups cannot have common columns since some surviving units will fill in both questionnaires (C and C2)


units that had not answered the first questionnaire (A or B) cannot answer the follow-up questionnaire but they can answer the standard questionnaire one or more years later (A survey with B2 questionnaire)


units that had not answered the first questionnaire can answer the standard questionnaire year(s) later (A survey with B2 questionnaire).





We have to consider:





survey samples: 	A, B1, B2, C, B3, B4, B5, and C2


first questionnaire:	A, B1, B2, B3, B4, and B5


first follow-up:	C


second follow-up:	C2





We can illustrate the relation between follow-ups C and C2 also in an other form, considering also the projects and survey year:


PECO		1995	A


		1996	B1


		1997	B2 + C


DosmE	1998	B3


		1999	B4


	2000	B5 + C2


This illustration says that without the second follow up the two projects are, except for specific features of A, nearly identical. All the methodological principles and processing procedures applied in the first PECO stage can be applied also in the second DOSME stage but we have to consider also the possibility of a different C2. 





We can characterise the situation as follows (some typical combinations only shown):





	Surveys		File types


			a)	b)	c)	d)


	A		A1	A1	00	00


			A1	B2	C1	00


			A1	A1	C1	C2





	B1		B1	B1	C1	C2





	B2		B2	B2	C1	00





	B3		B3	B3	00	00





	B4		B4	B4	00	00


			B3	B4	00	00


			B3	B3	C1	00





	B5		B5	B5	00	00


where


a)  is the sequence of survey - except A1 used for survey A


b) is the questionnaire type – except A1 used for questionnaire for survey A


c) and d) are the recall survey questionnaires – they can be only Cx (x=1 or 2) or zero





For coding the types of sub-files we will need an eight-character length code. Some regularities in the above presented illustration indicates that probably we can reduce full code to a 4 digit compressed one but at the expense of easy understanding. 





Unique unit identifier





The panel identifier of units consists of four variables:





	country code		Country


	registration period	RY


	initial unit type		UnitType


	sequence number	SeqNum





The original idea was that these four variables together create a unique identifier of units and besides that they can be also used independently, if necessary. Instability into this construction had been introduced already in survey B1 but that time is was not recognised. These changes were:





the registration year (RY) had been changed to a registration period (instead of year 95 periods 05, 15, 25, 35)


the sequence number of the units had been interpreted as the sequence number of the units in the sample.





Problems emerged in surveys B2 and C. Since actually in survey B2 both units from B1 and B2 were surveyed, and in C both units from A and B1 were surveyed, as a consequence of split registration year and the sequence number within the sample  the uniqueness of the panel identifier could be lost. 





Though it was not likely that the combination of values of key variables RegYear and SeqNum could be the same in two records, theoretically it was possible. Here are some examples: 





	RegYear	SeqNum


	16		16		survey B2, reg, period 16


	16		16		survey A, reg. year 16


	26		25		survey B2, reg, period 26


	26		25		survey A, reg. year 26





For testing such a coincidence in the file d_tfb.dbf we prepared a small utility program. Before starting the creation of initial Blaise database file it was necessary to check if duplicate keys were not present in the file. If yes, there was only one solution. You had to change the registration year  in the record from survey A. Having 17 instead of 16 or 27 instead of 26 as a value of registration year had no effect on publications. Years less than 89 receive an agreed common fictional value of 19.





Another trouble was that even if the panel identifier was unique, in imputation files B2 and C it was useful to have also a record identifier. For these purposes we introduced a new variable named SeqInd as the record identifier in the file. 





In conclusion, it seems that we will have to use all three above-mentioned identifiers:





unit identifier in the sample


unit identifier in the sampling frame


unit identifier in a working file





The first two identifiers are essential while the third one can be considered, if necessary. Its use will depend both on the character of the file and on the features of the applied software tool.





Additionally, the country codes that have been used do not relate to the standard codes. They have been based on the first two letters of the English spelling of the country names. We now have the opportunity to amend them.





Country		Existing	Standard


Albania		AL		AL	


Bulgaria		BU		BG	


Czech Republic	CZ		CZ


Estonia		ES		EE


Hungary		HU		HU


Latvia			LA		LV


Lithuania		LI		LT


FYR of Macedonia	MA		MK


Poland			PO		PL


Romania		RO		RO


Slovak Republic	SK		SK			


Slovenia		SL		SI





However, this is also a point to discussion. When we started the project in 1994 there was no standard Eurostat coding. We have to distinguish using the country code:





	a) in files within the projects


	b) in final files given to Eurostat


	c) in publications.





We think that we can use the new coding only in cases b) and c) but changing the codes in all sampling, working and result files should be a huge but unnecessary work. Not only in central processing but for all countries where the code is different.








5. Basic analytical files





In this part of the paper we will concentrate on characterising three existing files devoted primarily or secondarily to analytical purposes and a new, possible one that can be prepared from existing two files. First we outline the character of the data sets and then outline their possible analytical exploitation.





a) Survey result file





Let us start with reminding the basic or standard contents of our central data base file (CDB). We have the following groups of data in the file:





	Enterprise identifier in the Panel


	Data in sampling base


	Data in register on first of September 


	Direct results of survey 


	Derived direct results of survey 


	Management data of Survey 


	Corrected or imputed results of survey 


	Analytical auxiliary variables


	Intermediate auxiliary variables 





Besides the identifiers, management and auxiliary data the central database contains three major groups of data:





data from the register (sampling base, register at reference date) 


data as survey results


imputed survey results





Considering the differences between these groups of data and the basic structure of the questionnaire we can provide the following types of analyses:





structural analyses (numbers of units)


some quantitative data about enterprises 


profile of entrepreneurs


problems in developing the enterprise


quality of the register.





Nearly all of these possible analyses are prepared regularly for our international publications and probably you have also already provided some of them for your national publications. Here we are just trying to briefly characterise all of the possible analytical approaches.





1. Structural analyses





Considering that in the national imputed central database each record contains the weight of the enterprise, we can generate a lot of  estimates for the whole active population. Of course, we can use both weighted numbers and percentages. The main groups of variables  that can be utilised for structural analyses:





basic type of units (natural person, legal person, UnitType)


legal forms of enterprises (ILegForm)


size category of enterprises according to the number of  employees (ISizeCat, RD4)


main activity codes (Nace3 or Nace3 in 2 digits (INace3) 


condensed activity code (ICondNac), super condensed activity code (RD2)


rural or urban zone (PD6).





2. Quantitative data about enterprises





First of all we can analyse the number of workers (ISumWork) and the number of local units (ILocNumb). From these data we can calculate categories and averages. However, data about workers can be analysed also according to the types that are present on the questionnaire. 





We can consider as quantitative also data on capital conditions of joint stock companies and limited liability companies because the quantitative aspect is included into the question in percents. 





3. Profile of entrepreneurs





From characteristics of the sole proprietor or main manager of the enterprise we can analyse the profile of entrepreneurs. The related questions are:





sex


year of birth


educational level


professional qualification


at home business.





The question on the type of enterprise creation can be included also in this block. 





From the year of birth we can calculate age categories that can be used in the process of further analyses. 





Sex, education, profession and age we can correlate also with condensed activity code or super condensed activity code, with categories of the number of local units, etc.





4. Problems in development





Two blocks of questions have been devoted to this problem:





offer side difficulties, i.e. difficulties in selling products or services 


demand side difficulties, i.e. difficulties in developing the business activity.





Also the question on type of enterprise creation can be included into this analytical block.





In analysing the related questions it is important to realise that they are constructed as hierarchical ones, or in other words, as secondary and tertiary (while the primary question is always the questions on activity of the enterprise). That means, that first we can get figures on having problems or not, and then we can get the percentages on the distribution of existing problem types. This comment on analysing hierarchical data is valid for all other not independent (secondary and tertiary) questions (reason for cessation and control of investment).  





5. Quality of the register





First of all it must be stressed that while the previous types of analyses can be provided both at national and central level, analysing the quality of the register is a business at the national level by the definition. We have not enough information on how this kind of analyses has been carried out in countries.





The basic factors of the quality of registers can be outlined as follows: 





correct identifiers


correct classifications of activity


good scope of registered population


up to date demography of the most important units





In the process of quality analyses some considerations and rules have to be taken into account:





we must work with original, not imputed  survey data


only variables that are present both in the register and in the  survey can be utilised


the sub-population of units must be carefully defined (active, unit type, legal form, etc.)





According to these considerations we can provide the following basic analysis:





correctness of identification data in the register (answers to  questions 1-6 in percent)


correctness or identity of national activity code (comparing the answered activity code with the registered one, eventually revising the assignment of national activity code in the original entry database)


comparing other register data and survey data (NACE in 3 digits, condensed activity code, legal form, size category, etc.).





b) File for sample allocation and population estimation





In survey A a statistical table (named D_STC) had been designed as an analytical counting and estimating database. In its design  each line represents a cell of  multiple criteria statistical table. 





The suggested criteria are:





1	RY	Registration year/period


2	R02	Condensed activity code


3	R03	Juridical category


4	R04	Size category


5	P05	Regions code	


6	P06	Zone (urban /rural)  code





Auxiliary variables had been added to be used for assigning the activity and inactivity rates (ca). 





RD2	Super Condensed activity code


RD3	Unit type


RD4	Broad Size category


PD6	Zone (urban /rural) code





For each line ( each cell of the table) variables stored can be:





CP1		Number of enterprises in the sampling base 


CP2		Number of active enterprises in register at reference date of survey  


CS1		Number of enterprises in sample


CX1		Effective number of enterprises in sample


CS2		Number of enterprises of sample active in register at reference date 


CA		Activity rate as result of survey


CFA1		Provisionally inactive units rate as result of survey


CFA2		Definitively inactive units rate as result of survey


NAE		Estimated number of active units


VPNAE	Weighted Variance of estimated number of active units


PNAE		Precision of active enterprises estimated number.





The basic approach to structural population analysis had been defined in Working paper No 41 (Preparation of the first publication), the description of D_STC had been included also into PECO Panel Documentation (for more details see PecoHelp, survey A). It is important to stress that the counting procedures are working with small strata (R-variables or P-variables) and the rate calculations (ca, cfa1, cfa2) are working with broad strata (RD-variables). 





Philippe Pommier had used this file for the first publication of survey A. We have information if countries ever used this really complicated analytical file. For the next surveys starting with B1 no counting database was prepared.





Nevertheless, since in the sample allocation formula and process the activity rate (CA) is  the variable of interest, we had to prepare a file where it was calculated. This file is actually a reduced counting base with the following record structure:





	COUNTRY 


	RD2


	RD3 


	RD4 


	RD6 


	SRY 


	CP1 


	CS1 


	CS2 


	CX1 


	CEASED 


	CA 


	ACTIVE 


	XXX  (not used)





Here we can see that from this file we are able to estimate the recent year totals (e.g. in spring 1999 the expected totals for 1999) from register totals at the beginning of the year (CP1) multiplied by the previous survey result activity rate (CA). Off course, first of all on the level of condensed codes (RD2, RD3, RD4, RD6). However, this activity rate probably can be used also for estimates on the smaller strata level.





c) Longitudinal data base





Some issues of creating the longitudinal database have been already tackled in the fourth part of the paper. Now we are going to concentrate on the contents of the longitudinal data set and its analytical features.





First we can compare the contents of our first longitudinal database and the standard central database in their data groups. 





Longitudinal data base			Central database	





I. Surveys A and B





Enterprise identifiers in the Panel		Enterprise identifier in the Panel


Auxiliary record and sub-file identifiers


Data in Sampling base				Data in sampling base


Data in register at ref. date 1995/1996	Data in register on first of September 


Corrected/imputed results of  A and B	Corrected or imputed results of survey 


Analytical auxiliary variables			Analytical auxiliary variables


Intermediate auxiliary variables		Intermediate auxiliary variables





						Direct results of survey 


						Management data of Survey 





II. Survey C





Data in register at 1st September 1997


Corrected and imputed variables of survey C


Analytical auxiliary variables 


Intermediate auxiliary variables





Besides the difference in Auxiliary record and sub-file identifiers, already discussed the previous parts, there are two important differences. The first is that the longitudinal database does not contain data groups of Direct results of survey and Management data of Survey. The second difference can not be seen in the above listed comparison. While CDB files for survey A and for standard B surveys contain both direct survey data and imputed data, the primary CDB file for survey C contains only direct survey result data but there are no corrected and imputed data in it. It is obvious because the survey C results have been imputed within the longitudinal data base frame where in some cases also the data from A and B1 have been re-imputed. That is why the longitudinal database cannot simply replace the original or source databases. It is not a copy or a simple combination of the survey result databases. For example, now we cannot just link the imputed database of survey B3 to the existing longitudinal database.





Some other aspect of longitudinality and the design of a longitudinal database will be further discussed in the next chapter.





4. Combined register data file





As you can recall and as it was repeated in the previous item out central data base files contain also data from sampling base and data from the register at the reference date. Here we can remind those data in more details. 





Data in Sampling base





	P02	Condensed activity code CAC


	P03	Juridical category


	P05	Region code


	P06	Zone code


	PD2	Super condensed activity code SCAC





Data in register at reference date 





	R01	Main activity code in Nace3


	R02	Main activity code in CAC


	R03	Legal form in condensed. form CLF


	R04	Size category


	R009	State of activity


	R010	Date of cessation


	R016	Number of registered local units


	P09	Increasing factor


	RCD	Registered creation date


	RRD	Registered registration date





These two groups of data give nearly the whole record structure of register transfer files D-TFR (panel identifier, enterprise weight and some other variables are missing in the above list). 





In a standard CDB file these data or variables are utilised for various purposes, for example:





they can be used as stratification variables (directly or as compressed or derived) in analytical tables


they can be used in the process of auto-correction or imputation (legal form, main activity code, number of local units)


they can be compared with survey result data (legal form, size, activity codes).





However, the register files can be used also for other types of analysis or population estimates. Here we can utilise that feature of the file, which comes from its time dimension. This file is updated each year for the whole sampling frame, i.e. both for the current sample and for the previous samples. 








The time dimension and the updated character of the files can be illustrated in a simple table:





	1995		1996		1997		1998





							B398


					B297		B297


			B196		B196		B196


	A195		A195		A195		A195





That is, the last file always contains the whole range of sampling base with data updated from the register at the current reference date. 





Now we can see that we can use for analytical purposes not only the last register file connected with the last survey file but also the whole set of register files. We can also prepare from them new analytical files (e.g. extracting only the active units). We can analyse the state of activity, the changes of activity codes, legal form, size category etc. We can also compare the changes within different time scales. For example, we can analyse the changes in activity codes of surviving units from survey A in 3 subsequent years 95-97 and the same for units in sample B1 in years 96-98. If some important changes occurred in national legislation concerning legal forms, we can analyse the impact of these changes within the given time scale. No such types of analysis have been reported from countries.





We have to point out one problem that has to be considered by utilising the register files. The different procedures in maintaining and updating the national business register can cause that the date of cessation appears in the register file in a not entirely suitable form. If the record of a dead unit has been already deleted from the file or if there is no variable for the date of cessation in the national register then the program insert to the file the date of processing. For example, if a unit was already dead in survey A, and the date of cessation was correctly inserted from the register and the record was deleted from the register then in the consequent register files the original cessation date cannot be moved again and the current processing date is inserted. This is one of the reasons why for some deeper analysis the register files cannot be used directly but some preparatory extracting, combining or inserting work must be done. 








6. Longitudinality and time series





Considering that now we have a lot of various data sets related to different time periods the basic methodological problems of working with time related data must be outlined at least in short. We think that we have to distinguish at least data in time series and longitudinal data.





First of all it must be stressed that in our analytical approaches we are not working with individual data but with aggregated data. For example, the number of active units by size categories in a given year estimated for the whole population is an aggregated  data piece or indicator. 





Now, if we have the same indicator for two or more consequent years do we have time series or do we have a longitudinal data set? Let us have a look at some definitions of time series and longitudinal data set.





The definition of a time series is simple. If we have data on the same subject for different time periods and  if we adjust them into a chronological order then  we have  time series. However, the problem is not so easy since there are some limiting factors. Data in time series must be defined  first of all:





	for the same subject


	for the same time period


	for the same region


	in the same weighting unit, etc.





That is, we can construct time series both from individual data and from aggregated data. In our case we have analysed yet just aggregated data  but principally we could analyse also some individual data for a couple of typical enterprises. Anyway, in our project our subject is not an individual enterprise or a small set of enterprises but a sample of enterprises.





The character of longitudinal data is outlined in the following paragraph. “A longitudinal data set is one that follows a given sample of individuals over time and thus provides multiple observations on each individual in the sample” (Regev Haim: Estimating Firm Production Structure using Panels, in: Techniques and uses of enterprise panels, Eurostat 1995). 





For our aggregated data or indicators we can construct time series since the subject, the sample is basically of the same range. On the other hand, we have longitudinal data only for units surveyed in follow up survey C.





Two problems can be discussed here. The first is related to the follow-ups C and C2. In part 4 of  this paper we have illustrated the relation between follow-ups C and C2  considering  the projects and survey year. However, we can say that  in year 2000 we will need two follow up surveys, both C1 and C2, where C1 is related to B3 and B4 and the true C2 is related to A and B1. 





We can illustrate this idea on the following table:





PECO		1995	A


		1996	B1


		1997	B2 + C


DOSME	1998	B3


		1999	B4


		2000	B5 + C1 + C2





In part 4 of the paper in the code design for file types actually we have considered this version. Of course, the funding issues can always change our methodologically clear ideas.





The second problem for discussion is related to the idea of utilising the register files for analytical purposes. We can say that data in register files are not simple stratification data but since they are derived from the register they are real data related to the units in samples. In a sense the new register file is like a new, follow up  survey on the same samples and units in the range of  variables in the file. The question is if  we can call the possible analytical files derived from register files longitudinal data sets.





The possible derivations for active units can be illustrated like this:





A1	R95	R96	R97	R98


B1	R96	R97	R98


B2	R97	R98





Even if we will not agree on how to call these files, no doubt that they offer new possibilities for analytical initiatives.








7. Tools and techniques





Concerning file creation, maintenance and updating until now we are using Blaise, Clipper, FoxPro and dBase software systems and some tailor-made utilities written in Pascal.  For table generation and other analytical purposes Excel is the recommended and preferred tool though also SAS is also used in some countries.





Until now we had only one problem within the frame of used software when in designing the longitudinal data base we had reached the limit of record length and the number of variables in the record. Last year we solved the problem but the limits of dBase platform are still an issue to be discussed. 





The great number of various files, the complexity of longitudinal data bases brought to the light the idea of creating and using relational data bases. We seriously analysed the problem and came to the conclusion that the relational data base platform could not be a solution for us. In relational data base applications a very small number of closely related basic objects must be clearly defined. However, in our project, in various phases of  surveys, in different levels of analyses, we  have to deal with different objects and many, many relations among them. It is not only the enterprise, as it seems for the first sight, since we can consider also the year, the sample, the country, the register, the change and so on. Every good analyst can pick up a new relation and can create a new, special analytical file.





In other words, we have to realise that we have longitudinal data. The character of data is more important than their file representation. 





We are convinced that our problem in not in changing the dBase platform to the Oracle platform and creating relational databases. First of all we need a clear picture of what do we actually have, what is the logic of files and relations among data. Nobody can expect than we will have on huge file suitable for all analytical purposes. We hope we have contributed a little bit to creating this picture in this paper. 





Since we have a lot of different files for working with them actually we need just a good file manipulation system or a good database management system. Considering that we are working in Windows environment, we are going to test and use the ACCESS database system. 











8. Summary of immediate issues





Within this detailed discussion, some basic decisions are to be considered:





Inclusion of inactive units into the longitudinal data base


Replacement of the existing ambiguous file type variable


Replacement of the existing sequence number by a unique identifier


Change of country code to Eurostat standard
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Figure 1:  The logical structure of imputation and existing longitudinal database
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Relations among files at national level
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Relations among files at central level
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Figure 2 








NRB		national business register


DP01		sampling base (frame)


TFX		initial sample file (for survey X)


SAF		survey administration file (e.g. address list)


SQX		data entry file (Blaise data base)


STP		statistical table on sampling base


STR		statistical file on register at reference date


STS		statistical table on sample image in register at reference date


RES		survey result transfer file (text file)


TFR		file for transfer of sample image of enterprises in the register


CDB		central data base


LDB		longitudinal data base


AF1, AF2	derived or combined special analytical files








Figure 3








STP		statistical table on sampling base


STR		statistical file on register at reference date


STS		statistical table on sample image in register at reference date


CDX		central data base from the previous year


CDY		central data base of the current year


TFR		file for transfer of sample image of enterprises in the register


RES		survey result transfer file (text file)


STC		counting data base for allocation 


SFC		file of activity rates for allocation


SFP		parameter file for sample selection


LDB		longitudinal data base


CDBX-1	central data base for year X-1
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