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Abstract 

From 2009 onwards, it  was decided to include in the Spanish LFS questionnaire 

some addit ional questions for workers who self -declared being members of 

cooperatives, unpaid family workers or self -employed so that the professional 

status was better measured. Since then, the previously observed mismatch 

upward in the level on the total number of self -employed w orkers was almost 

completely adjusted.  

In the new  data on professional status, it  was also dist inguished which of  them 

had changed from self -employment to wage employment due to the 

supplementary questions. Therefore, after several quarters, it  was possible to f it  

the change in professional status through an econometric model and a set of 

signif icant explanatory variables obtained from the rest of the questionnaire. 

Finally, we managed to get a good enough model and could be able to set down 

in the self -employed 2005-2008 series and the corresponding rise (by the same 

amount) in the wage employment series. 

 

 
1    Introduction 

Within the Spanish Labour Force Survey (LFS), the professional status variable 

provides information to determine the status in employment for the main job, 

according to the resolut ion concerning the International Classif icat ion of Status in 

Employment (ICSE), adopted by the Fif teenth International Conference of Labour 

Stat ist icians (January 1993).  

The mentioned variable has, in the case of Spain, the follow ing classif icat ion 

codes for the self-employed workers : 

Code 01: Employer 

Code 03: Business person w ithout wage earners, or independent w orker 

Code 05: Member of  a cooperative 

Code 06: Family w orker 

The follow ing section explains the mismatch in the Spanish LFS self -employed 

series and the need for readjustment. Section 3 describes the model of  

readjustment, the signif icat explanatory variables and interact ions observed. 

Section 4 evalues the goodness of  the f inal f it ted model. Section 5 shows the 

pract ical aplicat ion to the readjustment of the 2005-2008 professional status 

LFS series. Finally, sect ion 6 gives guidelines over the f inal conclusions.  

 

Additional questions to better measure the self-declared 

professional status and how to link the mismatches produced 

in previous series through an econometric model. 
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2   Additional questions to better measure the professional status 

As seen in Figure 1, there is a mismatch in the series level for total self-employed 

persons from the fourth quarter of 2004 to f irst quarter of 2005. The self -

employed group is composed in the 2005-2008 period as follows: employers 

(code 01) w ith a 30.7% average, the self -employed (code 03) by 59.9%, to 

members of cooperatives w ith a 2.3% (code 05) and family w orkers by 7.1% 

(code 06). 

Figure 1. Self-employed workers: total 
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In 2009 and after analyzing the problems obtaining this variable over 2005-2008 

it  was decided to include some additional questions in the case of w orkers w ho 

self-reported being members of cooperatives, family support or self -employed for 

clearing the nature of employment in the w orkplace.  

Figure 2 shows the effect of this measure on the total number of self-employed 

persons before and after the inclusion of these questions in 2009. As shown 

therein, the leap in the level that occurred in the f irst quarter of 2005 seems 

completely reversed from the f irst quarter of 2009. 

Figure 2. Self-employed workers: total 
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Thus, from the above results, it  seems appropriate to adjust downward the series 

of independent w orkers, the members of cooperatives and family workers (codes 

03, 05 and 06) for the period 2005-2008. These adjustments produce, as a 

consequence, a fall in the total number of self -employed and an increase (of the 

same amount) of the series of private sector employees (code 08). The total 

employment remains unchanged, since it  is a mere redistribut ion of the same 

between dif ferent professional situations. 

 
 
3   How to link the mismatches produced in series  

The Spanish LFS quarterly series (from 2009 onwards) collected the professional 

status classif icat ion in respect to the original series and f it ted w ith new  

questions incorporated in that year. Therefore, we can forecast  using an 

econometric model, the lower self -employed level and the result ing increase in 

the same amount of employees in the quarterly series from 2005 to 2008. 

To f it  the model it  is used a " binary logit model" , where the response variable 

(SITUVAR) takes on only two possible values 0 (holding the same classif icat ion 

of self-employed w ith new  questions incorporated) and 1 (if  varies becoming 

employee and, it  is necessary to assess which LFS variables are stat ist ically 

signif icant in that classif icat ion change in professional status and possible 

interact ions between them for that change. 

The input data are obtained for the series since the 1st quarter of 2009 to the 

3rd quarter of 2012 (latest data available when the model was adjusted) of the 

group of people prior to the inclusion of new  questions that they would have 

been classif ied in 03, 05 or 06 codes. Of this group, those which does not 

change its code w ith the inclusion of  new  questions w ill have a value of 0 in the 

response variable and those w hich change its code to 08 w ill have a value of 1. 

Operationally, it  is used the logistic SAS procedure w ith a logit  response function 

for modelling of the probabilit ies of change and the stepw ise method to select 

the explanatory LFS variables (and interact ions) which are stat ist ically signif icant 

at a level of at least 5% (this means that a signif icance level of 0.05  is required 

to allow  a variable to enter into the model, and also a signif icance level of 0.05 is 

required for a variable to stay in the model).  

The result ing significant variables and interactions observed are the follow ing (in 

this order of  importance, acording to the likelihood criterion): 

1. Self-declared professional status. People w ithout the inclusion of new  

questions, w ould be classif ied in any of the codes 03, 05 or 06.  

2. Occupation. Major groups of occupation to one digit  of  the ISCO-88.  

3. Interact ion between self-declared professional status and occupation. 

4. Supervisory responsibilit ies. Question of  the annual subsample, i.e. only 

applies to one sixth of  the total sample but has great explanatory value of real 

professional status. 
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5. Seniority. Time in months derived from the date in w hich begins working in 

the company. It  was observed that w ith increased seniority is more likely to be 

truly a self -employed person (or less probability of change to employee).  

6. Activity. Sections of  the NACE Rev 1.1 (to 1 digit , w ith some regrouping).  

7. Interact ion between self-declared professional status and supervisory 

responsibilit ies. 

8. Age. This variable is also a quantitat ive explanation of the professional 

situation such that  the older they are more likely to be truly self -employed person 

(or less likely to change). 

9. Interact ion between self-declared professional status and seniority. 

10. Region of  residence. Autonomous communit ies (NUTS-2). 

 
4   Evaluation of the goodness of fitted model  

For the evaluation of the goodness of f it ted model are calculated measures of  

associat ion between predicted probabilit ies and observed responses in the period 

2009-2012, yielding a concordance rate of 82.2% between predicted and 

observed values. 

The follow ing graph illustrates the performance of the fitted model when the 

discrimination threshold is varied (horizontal axis) of the ' true'  and ' false'  

changes (and ' true'  and ' false'  no-changes) in the professional status (in vert ical 

axis).  

 

 

 

 

 

 

 

 

 

 

 

 

 

The chart above shows the percentage of ' predicted and actual'  changes out of  

the actual changes (or sensitivity, the blue line) and the fract ion of ' predicted 
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change but no-actual changes'  out of  the actual no-changes (or one minus the 

specificity, the red line), varying the cutpoint in the horizontal axis w e f ind in the 

vert ical axis the est imated event probabilit ies to predict the event.  

A ROC curve is created below  by plott ing the fract ion of ' predicted an actual 

changes'  out of  the actual changes (sensit ivity) versus the fract ion of  ' predicted 

change but actual no-changes'  out of the actual no-changes (one minus the 

specif icity), at various threshold sett ings.   

 

 

 
5   Final adjustment in 2005-2008 professional status LFS series 

Figure 3 shows the original and adjusted series for total employment classif ied as 

self-employed. The stability in the adjustment over periods observed fairly 

constant, assuming an effect ive lowering of  -6.2% on average in the period 

2005-2008. 

Figure 3. Self-employed workers: total 
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The area under the ROC curve 

is also a stat ist ic of the 

goodness of f it ted model, 

which is named “ statistic c” , 

and in this case has a score of 

0.825. It  equals 0.5 (white 

area) plus 0.325 (yellow  

area). 
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6   Conclusions 

The method of “ logistic regression”  allows to predict the behaviour of a 

(qualitat ive or discrete quantitat ive) response variable based on (qualitat ive or 

quantitat ive) explanatory variables. 

This technique is especially useful in social surveys like LFS where most variables 

are qualitat ive w ith few  quantitat ive variables and it  can be used by stat ist ical 

off ices either for the imputation of missing values or for backcasting (micro 

conversion of historical series under a new  classif icat ion).  

In this case, this technique allows the micro conversion of historical series in 

some groups (codes 03, 05 and 06) of self -employed workers through 

probabilit ies of  reallocation and according to the other variables in the LFS 

questionnaire. 
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