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Table S1 

Table S1. Invind weigthting system Economic sectors used for stratification and 
geographical areas of firm’s headquarters used for post-stratification 

Economic sectors 
Food, beverages and tobacco 
Textiles and clothing 
Manufacture of chemical, rubber and plastic products  
Manufacture of products of non-metallic minerals 
Basic metals and engineering 
Other manufacturing 
Production and distribution of electricity, gas and water 
Wholesale and retail trade; repair of motor vehicles, motorcycles, personal and home goods 
Hotels and restaurants 
Transport, storage and communication 
Real estate activities, rental, informatics, research, other professional and entrepreneurial 
activities 

Location of firm’s headquarters in Italy 
North West 
North East 
Centre 
South and Islands 

 
Table S2 

Table S2. Economic activities and geographical areas of firm’s headquarters 
used in the model for imputing the missing number of employees (eq. 3) 

Groups of economic activities 
Extraction of energy minerals 
Extraction of non-energy minerals 
Food, beverages and tobacco 
Textiles and clothing 
Tannery, production of leather products and similar 
Wood and wood products 
Manufacture of pulp, paper and cardboard, paper products; printing and publishing 
Manufacture of coke, oil refineries, treatment of nuclear fuels 
Manufacture of chemical products and man-made fibers 
Manufacture of rubber and plastic products 
Manufacture of products of non-metallic minerals 
Metallurgy, manufacture of metallic products 
Manufacture of machinery and mechanical equipments 
Manufacture of electrical machines and electrical and optical equipments 
Manufacture of means of transport 
Other manufacturing 
Production and distribution of electricity, gas and water  
Wholesale and retail trade; repair of motor vehicles, motorcycles, personal and home goods 
Hotels and restaurants 
Transport, storage and communication 
Real estate activities, rental, informatics, research, other professional and entrepreneurial 
activities 
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Location of firm’s headquarters 
North West 
North East 
Centre 
South and Islands 

 

Table S3 

Table S3. Italian firms with 20 employees and over: distribution of firms and 
employees (2012)(a) 

Source: Italian Statistical Business Register (ASIA) and Cerved archive. 

  

Firms 
(Per cent)

Employees
(Per cent)

Firms 
(Per cent)

Employees
(Per cent)

Class size

20-49 employees 67.7 22.0 67.0 21.7
50-199 employees 26.1 25.5 26.3 25.9
200-499 employees 4.2 13.9 4.6 15.1
500 employees and over 1.9 38.6 2.1 37.3

Branch of activity

Manufacturing 46.8 39.5 44.8 41.2
Energy and mining 2.8 4.2 3.5 4.6
Non-financial services 50.4 56.3 51.7 54.3

Geographical area(b)

North West 35.2 40.6 33.1 39.0
North East 28.0 24.4 26.5 24.0
Centre 19.0 22.4 23.4 24.5
South and Islands 17.8 12.5 17.0 12.6

Total firms Total employees Total firms Total employees
64,571 5,926,256 57,701 5,321,570

Italian Statistical Business Register (ASIA) Cerved (a)

(a) Number of employees imputed when not available (see Section 4).  - (b) Location of firm's head office.
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Table S4 
 
Table S4. Invind survey: logit for the propensity of firm’s entrance into the next 
wave (2002-2012)(a) 

 
Source: Bank of Italy’s Invind business survey and Cerved archive. 

 

 

  

Economic indicators

0.01060 ***

0.00185 ***

0.00274 **

0.00305 *

0.00134

-0.03680 *

Class size  (baseline: 500 employees and over)

20-49 employees -1.54660 *** -1.53650 *** -1.37490 *** -1.49430 *** -1.38780 *** -1.50060 ***

50-199 employees -0.41500 *** -0.40360 *** -0.39510 *** -0.39550 *** -0.40790 *** -0.39980 ***

200-499 employees 0.55180 *** 0.54870 *** 0.53330 *** 0.57370 *** 0.54700 *** 0.57850 ***

Geographical area (baseline: South and Islands )(b)

North West -0.66560 *** -0.65960 *** -0.69830 *** -0.65930 *** -0.69420 *** -0.65800 ***

North East -0.21050 *** -0.20930 *** -0.24730 *** -0.22360 *** -0.23500 *** -0.21860 ***

Centre 0.04490 0.04260 0.08210 *** 0.08200 *** 0.07730 *** 0.07630 ***

Branch of activity (baseline: hotels and restaurants)

Food, beverages and tobacco 0.99250 *** 0.97490 *** 0.84240 *** 0.90060 *** 0.86250 *** 0.90520 ***

Transport, communication -0.78280 *** -0.79180 *** -0.59160 *** -0.64270 *** -0.61350 *** -0.65430 ***

Other non-financial private services -1.19180 *** -1.13920 *** -0.95690 *** -1.09650 *** -0.96050 *** -1.10590 ***

Textiles, clothing, leather, footwear 0.36940 *** 0.39200 *** 0.28490 *** 0.32150 *** 0.25270 *** 0.32670 ***

Manufacture of coke, chemicals, rubber, plastics 0.67160 *** 0.66400 *** 0.53750 *** 0.58720 *** 0.55330 *** 0.59470 ***

Non-metallic minerals 0.60220 *** 0.58620 *** 0.48410 *** 0.54580 *** 0.48040 *** 0.55130 ***

Engineering 0.27240 *** 0.26200 *** 0.16770 *** 0.22620 *** 0.18460 *** 0.22990 ***

Other manufacturing 0.41370 *** 0.39810 *** 0.31410 *** 0.36080 *** 0.32090 *** 0.36250 ***

Energy and estraction -0.24520 *** -0.22660 *** -0.19880 ** -0.17620 ** -0.20820 *** -0.17760 **

Wholesale and retail trade -0.21370 *** -0.22870 *** -0.18160 *** -0.27590 *** -0.17420 *** -0.27000 ***

used to impute the number of employees when missing.  All estimates include dummies for the years. - (b) Location of firm's head office.

(a) ***: p-value less than 0.01, **: p-value between 0.01 and 0.05, *=p-value between than 0.05 and 0.1. Regressors values less than 1st or more than 99th percentile are set
equal to reference percentile. Standard errors are computed by considering the same firm repeated over time as a cluster and by accounting for  the variability of the model 

538,836 669,012 562,645 693,179924,484

change in profit (%)

change in turnover per employee (%)

change in turnover (%)

Number of observations 954,792

(6)

roa

roe

change in profit per employees (%)

(1) (2) (3) (4) (5)
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Table S5 
 
Table S5. Invind survey: logit for the relationship between firm’s entrance into a 
wave and firm’s characteristics (2003-2013)(a) 

 
Source: Bank of Italy’s Invind business survey and Cerved archive. 

  

Economic indicators

0.00729 ***

0.00075 ***

0.00014

0.00102

-0.27500 ***

-0.11980 ***

Class size  (baseline: 500 employees and over)

20-49 employees -1.54800 *** -1.53560 *** -1.42000 *** -1.54010 *** -1.42330 *** -1.54800 ***

50-199 employees -0.41200 *** -0.40310 *** -0.43390 *** -0.40970 *** -0.44100 *** -0.41300 ***

200-499 employees 0.56550 *** 0.55310 *** 0.55980 *** 0.55980 *** 0.57140 *** 0.56760 ***

Geographical area (baseline: South and Islands )(b)

North West -0.69530 *** -0.69280 *** -0.73710 *** -0.69080 *** -0.73310 *** -0.69240 ***

North East -0.23490 *** -0.24160 *** -0.28590 *** -0.23110 *** -0.27280 *** -0.22880 ***

Centre 0.05530 0.06260 0.09700 *** 0.05800 ** 0.09030 *** 0.05420 *

Branch of activity (baseline: hotels and restaurants)

Food, beverages and tobacco 0.96940 *** 0.94370 *** 0.87330 *** 0.95800 *** 0.89250 *** 0.97200 ***

Transport, communication -0.73700 *** -0.71010 *** -0.58510 *** -0.72500 *** -0.61750 *** -0.73970 ***

Other non-financial private services -1.09130 *** -1.06990 *** -0.97280 *** -1.05430 *** -0.95850 *** -1.06510 ***

Textiles, clothing, leather, footwear 0.36650 *** 0.38110 *** 0.30530 *** 0.35310 *** 0.27990 *** 0.34990 ***

Manufacture of coke, chemicals, rubber, plastics 0.64190 *** 0.62690 *** 0.54010 *** 0.64000 *** 0.55870 *** 0.64930 ***

Non-metallic minerals 0.56250 *** 0.54470 *** 0.48070 *** 0.54580 *** 0.47720 *** 0.54730 ***

Engineering 0.26880 *** 0.26240 *** 0.23190 *** 0.27150 *** 0.24640 *** 0.27600 ***

Other manufacturing 0.38730 *** 0.35960 *** 0.31370 *** 0.37300 *** 0.32800 *** 0.37570 ***

Energy and estraction -0.25160 *** -0.22850 *** -0.23710 *** -0.23750 *** -0.25560 *** -0.23480 ***

Wholesale and retail trade -0.22620 *** -0.23490 *** -0.18790 *** -0.24140 *** -0.17740 *** -0.23270 ***

used to impute the number of employees when missing.  All estimates include dummies for the years. - (b) Location of firm's head office.

change in turnover per employee (%)

(1) (2) (3) (6)

roa

roe

change in profit per employees (%)

change in profit (%)

(4) (5)

604,420 849,515
(a) ***: p-value less than 0.01, **: p-value between 0.01 and 0.05, *=p-value between than 0.05 and 0.1. Regressors values less than 1st or more than 99th percentile are set
equal to reference percentile. Standard errors are computed by considering the same firm repeated over time as a cluster and by accounting for  the variability of the model 

change in turnover (%)

Number of observations 845,013 784,121 578,360 821,253
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Table S6 
 
Table S6. Invind survey: logit for the propensity of firm’s exit from the next wave 
(2002-2012)(a) 

 
Source: Bank of Italy’s Invind business survey and Cerved archive. 

 

  

-0.02440 ***

-0.00390 ***

-0.00501 ***

-0.00504 ***

-0.24800 ***

-0.44670 ***

Class size  (baseline: 500 employees and over)

20-49 employees 0.29870 *** 0.30230 *** 0.26120 *** 0.30000 *** 0.30480 *** 0.30030 ***

50-199 employees 0.04560 0.05190 0.06260 0.04790 0.06760 0.06820 **

200-499 employees -0.09260 ** -0.09270 ** -0.09270 ** -0.10640 *** -0.11020 *** -0.10730 ***

Geographical area (baseline: South and Islands )(b)

North West 0.03000 0.03100 0.02140 0.02360 0.02510 0.02220

North East 0.30690 *** 0.30420 *** 0.30290 *** 0.29370 *** 0.29740 *** 0.29770 ***

Centre -0.20110 -0.20710 -0.21130 -0.21490 -0.20510 -0.20440 ***

Branch of activity (baseline: hotels and restaurants)

Food, beverages and tobacco -0.25430 *** -0.24220 *** -0.24270 *** -0.22910 *** -0.26000 *** -0.25660 ***

Transport, communication 0.03490 0.04710 0.03510 0.03950 0.06400 0.06780

Other non-financial private services 0.25430 *** 0.20030 *** 0.16590 ** 0.17550 *** 0.14820 ** 0.15630 ***

Textiles, clothing, leather, footwear 0.05230 0.05280 0.08810 0.08520 0.06300 0.05180

Manufacture of coke, chemicals, rubber, plastics 0.02930 0.03560 0.02270 0.01130 0.02950 0.03150

Non-metallic minerals -0.08870 -0.08910 -0.05690 -0.06550 -0.08260 -0.08950

Engineering -0.11320 *** -0.12620 *** -0.12900 *** -0.13340 *** -0.13590 *** -0.13320 ***

Other manufacturing -0.08560 * -0.08120 -0.06610 -0.06290 -0.07090 -0.07730

Energy and estraction -0.13500 -0.11850 -0.13660 -0.14770 -0.13950 -0.13640

Wholesale and retail trade 0.05530 0.06390 0.04770 0.05670 0.07100 0.07380 *

(6)

roa

roe

change in profit per employees (%)

(1) (2) (3) (4) (5)

change in profit (%)

change in turnover per employee (%)

change in turnover (%)

Number of observations 38,708
(a) ***: p-value less than 0.01, **: p-value between 0.01 and 0.05, *=p-value between than 0.05 and 0.1. Regressors values less than 1st or more than 99th percentile are set 
equal to reference percentile. Standard errors are computed by considering the same firm repeated over time as a cluster.  All estimates include  dummies at level of year. -
 (b) Location of firm's head office.

34,828 36,027 41,275 41,27937,732



 

A Comment on the Effect of Population Trends on the Estimators of 

Aggregate Relative Change 

A sample of nt units collects data for a non-negative variable Y relative to two periods t-1 and t. 

Let yi,t-1 and yi,t be the two measures of Y for the i-th sample unit and let Nt-1 and Nt be the sizes of 

the population at times t-1 and t.  

If the distribution of the population is available for both periods, we can compute two separate sets 

of survey weights for the sample, each relative to times t-1 and t:  

{wi,t-1, i=1,…,nt, wi,t-1>=1 for every unit i , ∑       
  
        } 

{wi,t, i=1,…,nt, wi,t>=1 for every unit i, ∑     
  
      } 

We can write the aggregate relative change between t-1 and t for the population as: 

∑     
  
   

∑       
    
   

 

In such a case, a natural estimator of the previous expression (Cochran, 1977) is: 

∑         
  
   

∑             
  
   

 

If the population size increases between the two periods, we have: 

     ∑       

  

   

   ∑    

  

   

 

and from the fact that Y is non negative, it follows that: 

∑           

  

   

∑    

  

   

     

Therefore, we conclude that: 

∑     
  
       

∑       
  
       

 
∑     
  
       

∑       
  
         

 

meaning that the estimator of the aggregate relative change of Y for the population that uses only 

the weights relative to time t is smaller than the natural estimator. 

The opposite result is true if the population size decreases between times t-1 and t. In such a case, 

the estimator of the aggregate relative change of Y for the population that uses only the weights 

relative to time t is greater than the natural estimator. 
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