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1. INTRODUCTION 

Traditionally, in Italy annual Structural Business Statistics (SBS) on small and medium 

enterprises (about 4,3 million of units) are estimated based on a sample survey (referred 

to as SME survey hereafter) collecting information on about 100,000 sampled units, 

complemented with administrative data used as auxiliary information. The increasing 

stability, timeliness, coverage and accuracy of firm-level information available in some 

administrative and fiscal data (AD hereafter) sources on businesses’ economic accounts 

has made it possible to move toward a new estimation system, based on the direct use of 

AD as primary source of information. A statistical information system (called Frame 

SBS) has been developed [1], where firm-level data for the main economic aggregates  

(e.g. Turnover, Changes in stocks, Purchases of goods and services, Intermediate costs, 

Labor cost, Value added) are directly obtained from integrated AD sources, covering a 

large portion (about 95%) of the whole SME’s target population: Financial Statements, 

Sector Studies Survey, Tax Return data and Social Security data. The other SBS 

variables, which are characterized by an inadequate coverage rate, are estimated based on 

data observed in the SME survey using the main economic aggregates as auxiliary 

information [1].  

This paper focuses on the methods which have been applied for dealing with some types 

of measurement and integration errors (in particular, consistency and coverage errors) for 

the main economic aggregates of the enterprise’s economic accounts. Methods adopted 

include harmonization for the reduction of conceptual inconsistencies in combined 

administrative sources, model-based selective editing for the identification of possibly 

influential measurement errors in unit-level linked data, and model-based predictive 

approaches to deal with under-coverage in the integrated dataset. 

2. METHODS 

Moving from the traditional SBS production strategy to the new estimation system 

implied high initial costs for both methodological developments and data analysis, 

especially relating to the management of non-sampling errors characterizing the 

integrated AD archives (see [2] for an overview of error types in register-based 

statistics). For the purposes of this paper, our focus is on errors due to harmonization, 

measurement and coverage problems (the latter related to both units and variables under-

coverage). It has to be mentioned that in the context of the Frame SBS no unit 

identification errors were possible, as the enterprises are uniquely identified in each 

administrative archive based on a procedure performed at the Business Register 

construction stage, as well as their structural characteristics.  
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It has to be remarked that each source involved in the new estimation system actually 

covers different but partially overlapping sub-populations of SMEs, and that some 

sources provide information on (partially overlapping) variables. This “common” 

information has been primarily used in the data analysis phase for  assessing the quality 

of input data of each archive. Then, as each integrated AD source uses different concepts 

and definitions than those required for the specific SBS purposes, the “common” 

information has been also used in the harmonization of data classifications and variables 

definitions w.r.t. the concepts described by the SBS regulation: a system of different 

indicators and quality measures at both micro and aggregate level were used to compare 

and harmonize information on target variables coming from the different sources.  

Concerning measurement errors, as in the case of statistical surveys, they were identified 

looking at possible consistency errors in the data. A two-phases data editing strategy was 

implemented: at the first stage, editing activities on micro-data observed in each AD 

source were performed to identify logical/formal data inconsistencies (e.g. balance errors 

and other kind of invalid information). At the second stage, specific analyses were 

devoted to assess and resolve inconsistencies between variables integrated from different 

sources: in this analysis, inconsistent data originating outliers and influential errors were 

prioritized. The identification of outliers was based on a trimming approach, based on the 

analysis of the distribution of economic indicators built using information from different 

sources (such as the per-capita labor cost), and in rejecting those values exceeding pre-

defined thresholds, by domain. Concerning influential errors, they were identified using a 

model-based robust selective editing approach for continuous variables [3]: in particular, 

the selective editing methodology implemented in the R package SeleMix (Selective 

Editing via Mixture models) [4] has been considered. The SeleMix multivariate editing 

approach is based on the use of contamination models. A score function strictly related to 

the expected error in data is defined: differently from most selective editing methods, the 

threshold identifying the subset of influential units can be statistically interpreted and 

associated to estimates accuracy (in other words, the estimated error remaining in not 

edited units after selective editing). In the Frame SBS, the target estimates in the model 

were the population totals of Value added and Intermediate costs by economic activity, 

while as auxiliary information the Turnover, Number of employees, Personnel cost (for 

enterprises with at least one employee) were used. As an example, for a 2% threshold, for 

the reference year 2012 about 0.3% of the total number of SME’s were classified as 

potentially affected by influential errors. It has to be remarked that, besides the possible 

identification of measurement errors, the manual inspection of influential units mainly 

contributed to the identification of systematic classification and harmonization errors. In 

general, the adoption of a selective editing approach in the context of the Frame SBS has 

highlighted a problem of costs associated to the interactive/manual inspection of the 

influential units: a revision of the models is needed for further optimization of results.  

Model-based statistical approaches were used to deal with under-coverage errors, 

consisting of both unit non-response (deriving from the fact that the integrated AD 

sources relate to sub-populations which do not cover the overall SMEs population as 

defined for the SBS purposes), and item non-response (mainly due to the incompleteness 

of information, for some units, of some AD sources, which do not observe all the target 

variables required for SBS estimation). To deal with under-coverage, a predictive 

approach based on imputation has naturally allowed to build a complete micro-data file 

for those variables which are extensively covered by the (integrated) AD sources: in this 

approach, the not available information is predicted (imputed) based on the available 

administrative information using a combination of different techniques (including 

Predictive Mean Matching, Nearest Neighbor Donor, other approaches based on logistic 

and linear regression), which have been applied to separate groups of variables taking 
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into account their distributional characteristics and their relationships with other variables 

(see [5]). 

3. RESULTS 

In Table 1 some general results are highlighted for three of the main SBS variables: 

Turnover, Value Added and Labour Cost. In particular, the percentage difference 

𝑑 =
(𝑌𝐹𝑟𝑎𝑚𝑒−𝑌𝑆𝑎𝑚𝑝𝑙𝑒)×100

𝑌𝑆𝑎𝑚𝑝𝑙𝑒
 between the variables estimates based on the new estimation 

system (YFrame) and the corresponding estimates based on the SME survey (YSample) are 

reported, by year (2010-2012). Note that YSample are based on the calibration estimator 

currently used for the SME survey, while YFrame  are the estimates computed on the entire 

(partly imputed) archive by summing up all the values. 

Table 1. Percentage difference (d) between frame and survey estimates, by variable 

and by year  

 Year 

Variable 2010 2011 2012 

Turnover 5,49 7,28 3,80 

Value Added -0,61 0,28 0,05 

Labour Cost -0,36 1,45 0,51 

 

Some evaluation analyses have shown that actually the total difference between the 

survey and frame-based estimates is mainly due to a “sampling component”: in other 

words, the frame may ensure final estimates of the main SBS variables which are free of 

the traditional levels of sampling errors, deriving from the necessity of estimating target 

parameters for a very large population based on a relatively small survey sample size. 

4. CONCLUSIONS 

The implementation of the new information system for SBS estimation has shown that 

additional costs are to be paid to ensure the quality (in terms of consistency and 

completeness) of the administrative and fiscal sources integrated in the system are 

balanced by an increased accuracy of the final estimates, essentially due to the removal 

of the high levels of sampling errors affecting traditional survey-based estimates.  

Based on the new system, starting from 2011 as reference year, estimates for key SBS 

will be calculated at a very refined level of detail, thus facilitating the dissemination of 

more detailed and better focused data to end-users. The system represents an advanced 

“intermediate output” which is expected to ensure higher levels of consistency between 

annual statistics on enterprises and National Accounts, as well as better consistency 

among SBS estimates and related statistical domains in the economic area. 
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