[image: image1.wmf] CEC Project on Demography of Small and Medium Enterprises

Document number: 54

Title: Steps and guidelines to the longitudinal estimation of business population

Author: Hans Velt and Central Statistical Office of Poland (GUS)

Date: 25 April 2000
In co-operation with: Netherlands Economic Institute

Background

The DOSME project started in 1995 as Panel Project on Newly created enterprises (PECO) with a sample survey among companies registered in the business registers of 11 countries in Central Europe (survey A). Thereafter each year a sample survey was carried out among the new registered companies the year before (in 1996: survey B1). In 1997, in addition to a survey among the newly registered companies (survey B2), a follow-up survey was carried out among the active units from survey A and B1 also active in the registers in September 1997 (survey C). The dormant units from survey A and B1 were sent a B2 questionnaire.

The databases built from the survey results formed the basis for the study carried out by team of Dutch and Polish experts to produce longitudinal population estimates. The programmes developed impute missing activity start dates and missing cessation dates and thereby create a full set of required data to produce the estimates.

By running the programmes step by step the following estimates will be produced for the business populations on 1 January 1995, 1996 and 1997;

· active;

· dormant;

· dead (definitely ceased).

These estimates are produced by type of unit: natural person and legal entity.

Moreover, the results provide insight into the demography of business populations (closures and creations) in a period of time. In this respect, it should be underlined that the study has been conducted from an economic perspective. This means that more recent information from the surveys is used the predict the economic activity in the past. The aim is to obtain knowledge about the beginning and end of real activity. Taking this into account, the official information from the business registers is less important than survey results. Information from business registers is used to impute missing information in the survey results.

An important difference with business statistics is the use of information about dead units. In general, business statistics deal with active units only (like the PECO Panel/DOSME publications). In the study on the longitudinal population estimates, information about dead units is used to assess the lifetime of units, which subsequently is used to impute missing cessation dates. In fact, information is used on the complete sample of the business population (independent of the degree of activity).

The results of the study on longitudinal population estimates are presented in:

· document 53 part A: Methodology, summary and conclusions; and

· document 53 part B: Detailed country results.

The manual describes the steps in a technical way. Therefore, knowledge of the contents of these documents is essential in the use of the manual.

Structure of the manual

In this manual, steps and guidelines are laid down, which are to be followed to produce population estimates based on the databases established within the Eurostat pilot PECO Panel/DOSME project (in document 53 mentioned as version II). The manual is structured in three columns:

1. The first column gives: 

· the steps (S),

· guidelines (G)

· programmes (P) and

· output (O).

2. The second column gives a description;

The programmes are written in the statistical package SAS. The annexes to this manual show example of SAS output of the programmes. However, it is also to use other statistical packages to implement the methodology described in document 53 part I.

MANUAL

S/G/P/O
Description

S1
Preparation of a sas-working data file for validation

G1
Replace missing RCD in the survey database by RCD in the register file (TFRX_7.DBF).

If RCD is not (completely) filled in register file: use RRD.

S2
Data validation (activity start dates and cessation dates):

P2
Asses_a.sas

Asses_b1.sas

Asses_b2.sas

Asses_c.sas

O2
Results of data validation:

· Availability of activity start dates for active units

· Quality of the register start date (RCD)

· Activity start dates for dead units (which were not expected due to set-up of the survey)

· Quality of the available cessation dates (analysis of response indicator and check for fiscal or legal reasons for cessation dates)

· Quality of explanatory variables (see step 8)

G2
Dealing with data problems:

1. Replacement by RRD in case of missing RCD

2. Inclusion of external information in case neither RCD nor RRD are available 

3. Treatment of the cessation and start dates of units with (c)respind=0,2,3 as missing (depending on the country situation)

4. Imputation (with use of Imprcd.sas)

5. If the activity start date of dead units is later than the cessation date, the start date is to be treated as missing.

6. Imputation of missing activity start dates for all units

7. Explanatory variables are to be included in the model when it is available for more than 95% of the units

S3
Scope of the problem of missing cessation dates

G3
Units to be imputed include:

· Dead units with missing cessation dates;

· Active units in survey A and B1, which were not sampled for survey C;

· Dormant units in survey A and B1, which were not sampled for questionnaire B2

· Dead units with an incorrect cessation date (concluded from data validation)

P3
Scope_a.sas

Scope_b1.sas

Scope_b2.sas

Scope_c.sas

O3
number of dead units of which the cessation date needs to be imputed

See Annex 1

S4
Adjustment of the library names in the sas programs

S5
Production of graphs of the distribution of known differences between the activity start date from the survey and the registration creation date for the surveys A, B1 and B2

O5
Graphs presented in:

GraphA.sas

GraphB1.sas

GraphB2.sas

G5
The exponential distribution will be used in the imputation of the missing activity start dates

(See doc47, Figure 8.1, page 9)

S6
Imputation of missing activity start dates:

Run the imputation programmes for surveys A, B1 and B2

G6
Model uses the exponential distribution with two explanatory variables:

· RD3: legal form and

· Sry: registration year

P6
Start_a.sas

Start_b1.sas

Start_b2.sas

Start_c.sas

O6
Imputed missing activity start dates to be included in the sas working data file

S7
Compilation of the estimation database

G7
Dead units with complete lifetime: ilife=1 and rghtcens=0

Units with a minimum lifetime: ilife=1 and rghtcens=1

P7
Mkest_a.sas

Mkest_b1.sas

Mkest_b2.sas

Mkest_c.sas

Append.sas

O7
See doc47, table 13.4, page 18

See Annex 2

S8
Estimation of the lifetimes (1)

Run the estimation model with five explanatory variables:

UNITTYPE, PD2, PD6, CATLRY, R04

G8
· UNITTYPE, PD2, PD6, R04 are coded as in the database

· CATLRY is defined to have eight values:

1: REGYEAR <90

2: REGYEAR 90

3: REGYEAR 91

4: REGYEAR 92

5: REGYEAR 93

6: REGYEAR 94,05

7: REGYEAR 15,25,06

8: REGYEAR 16,26,36

· Drop all explanatory variables with a p-value > 0.05

P8
Estdurda1.sas

O8
Output of the model:

· P-values of the explanatory variables;

See Annex 3

S9
Estimation of the lifetimes (2)

Run the estimation model with the explanatory variables, which had a p-value < 0.05 in the model of all explanatory variables

G9
See G8

P9
Estdurda.sas

O9
· Estimation database per survey;

· P-values of each code (dummies) of the explanatory variables;

· Graph of estimated lifetimes;

· Correlation

· The estimated coefficients of the equation are output to a sas datafile for use in the imputation programs

See Annex 4

S10
Imputation of missing cessation dates

G10
· Conditional draw from the log-normal distribution, the most appropriate statistical distribution for lifetimes of companies: the beginning, the chance of cessation rises in time, up to a maximum and then consequently the chance of cessation decreases in time (normal distribution is inappropriate due to negative values)

· For efficiency reasons, the number of draws should be maximised to a level which guarantees an imputation level of 99% of the units.

P10
Imp_a.sas

Imp_b1.sas

Imp_b2.sas

Imp_c.sas

O10
Overview of the units, indicating the number of units which have not been imputed

See Annex 5

S11
Production of the population estimates (total and by unit type)

G11
Definitions:

· Active: active and seasonally active: live units (not dead) minus dormant units;

· Dormant: inactive with planned reactivation and not yet started (dormant units in September are dormant in January);

· Dead: activity never started and will not start, activity ceased and will not start (the estimate of dead units is accumulated)

P11
Estimation.sas

O11
Completion of the structured table:

Estimation of stocks and flows of business populations

Transfer of SAS output to the right cell in excel file

See Annex 6
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