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1. MOTIVATION 

There has recently been a renewed interest in the use of partially aggregated data in 

cross-national analysis of enterprise data. Partially aggregated data – which we term 

“meso-aggregated” to indicate a finer aggregation than macro statistics – has found a 

niche for enterprise data in international comparisons.  

The oldest yet still active example is probably the BACH dataset of the European 

Committee of Central Balance Sheet Offices
2
, initially sponsored by the European 

Commission (DG ECFIN), which consists of financial information of European 

corporations by country, sector and size class. More recent initiatives, pioneered by 

Bartelsman and co-authors [1] (who term it “distributed micro-data analysis”), have 

pushed for the construction of indicators by country, sector, and time. Even more 

recently, the Competitiveness Research Network (see [4]) of European central banks and 

statistical institutes has pooled resources from a large number of countries in providing 

even more detailed but still aggregated information from firm-level data. Although less 

fine, one could also name the DynEmp and the EUKLEMS initiatives. 

Some of these analyses seem to consider that aggregating enterprises by e.g. sector 

allows treating these sectors as if made of homogeneous agents and thus drawing 

conclusions from the study of ratios and/or regressions, treating the aggregate “cell” as 

statistical unit. This is of course well known to be an over-simplification. 

One distinguishing feature of the BACH, the CompNet and the DynEmp datasets is that 

in each cell, in addition to the mean or total of the variables of interest, information is 

provided on the distribution within this cell – in the case of BACH and DynEmp, the 

quartiles; in the case of CompNet, deciles, top and bottom percentiles, standard 

deviation, and some higher moments. It would thus seem that, with this approach, the 

users of the dataset do not need to assume the homogeneity of the cells, and can take the 

heterogeneity into account. 

We first argue in this paper that, although meso-aggregated data allow working with 

otherwise confidential information, their use is mostly limited to the initial purpose with 

which they were designed: if a correlation is of interest that was not foreseen in the 

meso-aggregation procedure, it is not always possible and rarely practical to recover it 

from the data. This severely limits the usefulness of meso-aggregated data and is 

therefore not the go-to solution one could hope for. 
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The ongoing work of Eurostat and the European Statistical System in establishing cross-

border remote access facilities is certainly the preferred solution for researchers across 

Europe. However, this solution is probably some years in the making and an alternative 

plan, which would allow more users to access and work on some form of aggregate data 

is required, or at least desired. 

Therefore, in this paper we consider part of the existing literature on micro-aggregation, 

and argue for it as a superior alternative to meso-aggregated data. 

2. MICROAGGREGATION AS A POTENTIAL IMPROVEMENT ON MESO-AGGREGATION 

Microaggregation is the process of joining several statistical units into a composite one, 

and reporting only the total (or equivalently the averages; for more details see for 

instance [2], [3] and [5]). The units to be grouped are selected with the idea that they are 

sufficiently similar and that the composite unit behaves not dissimilarly to each of the 

constituents. Each group or cluster should contain a minimum number of units to comply 

with statistical confidentiality rules. One of the main difficulties in microaggregation is 

the clustering process of how to select similar units (i.e. reducing intracluster variance as 

much as possible) while ensuring a sufficient but not too high number of units in each 

cluster. Clustering in this manner is an NP-complete problem, and hence is 

computationally very expensive with the large samples of the kind that are commonly 

encountered for business data. 

We review the existing literature and the different clustering techniques, and propose an 

application of them that allows backwards compatibility with the current BACH and 

CompNet endeavours. We then implement different variations of this microaggregation 

approach on Bureau van Dijk’s Amadeus dataset of corporate balance sheet and income 

statement information, by considering different variables in the clustering and minimum 

cluster size. 

We then compare the results of analysing the original microdata and the microaggregated 

data, as well as with data meso-aggregated in the BACH manner by sector, size class and 

country, showing the advantages as well as the limits of microaggregated data, and their 

superiority over meso-aggregated data. 

3. PRELIMINARY RESULTS 

In this paper we will concentrate on a basic but well-tested algorithm of micro-

aggregation, namely the MDAV-generic (Maximum Distance to Average Vector), 

described for instance by [3]. It is not expected that the results are sensitive to the exact 

aggregation method but this is left for future work. 

In a first step we analyse the effect of microaggregation carried out with only a few 

variables (cost of labour, fixed assets, turnover, profit and loss, and capital) on the 

distribution of these and the other variables of the balance sheet and income statements. 

These results on Amadeus data show that variables that are excluded from the 

computation of the distance may be poorly aggregated if the microaggregation variables 

have little explanatory power for these variables. As a consequence their distribution may 

be badly reproduced in the microaggregated data: for instance, whilst distortion for 

quantiles is generally no more than 10% for variables that are included in the 

computation of the Euclidean distance (although with some notable exceptions in the 

tails of the distribution), errors for the other variables may reach 50% and are higher 

along the total distribution. Likewise, the correlation between the different variables may 
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be disturbed. However the few regressions performed on microaggregated data do not 

show significantly higher bias for covariates that were not included in the computation of 

distance (in line with the existing literature, see e.g. [5] and [7]). There is a trade-off 

between the number of variables that are used to compute the Euclidean distance and the 

errors due to the microaggregation for the two sets of variables. Indeed increasing the 

number of variables in the computation of the distance implies higher bias with respect to 

the full distribution. In this respect, it would be important to choose the variables used in 

the calculation of the distance based on the analysis that will be conducted on the 

microaggregated data. Unfortunately, for general purpose microaggregation, it is not 

possible to know in advance all the analyses that will or may be carried out and one must 

therefore settle for a generic selection of the microaggregating variables. 

In a second step, we look into stratification of the sample before microaggregation, as a 

technique to decrease the computational complexity of the procedure and possibly 

improve the results.  If the strata are well chosen, this technique does indeed not decrease 

the utility of the data. For microaggregation to be compatible with already existing meso-

aggregated data such as BACH or CompNet, stratification by industry and/or size is 

needed. We test the hypothesis that stratification by size is not be needed since 

microaggregation was expected to capture size effects and find that, contrary to our 

expectations, defining sectors (at the NACE 2-digit division level) or even macro-sectors 

(at the NACE 1-letter section level) rather than size classes (here defined by the number 

of employees) as strata during the microaggregation process often has only an 

undetermined effect on the distribution (quantiles). We follow [6] and look for the 

stratification that implies the least loss of variance. We find that stratification by size 

preserve variance very slightly more efficiently than by sector. However the best solution 

remains a stratification combining both size and macro-sectors, which reduces the loss of 

variance by 1% on average.   

In a third step we consider a few possible transformations that can be applied to the 

variables in the microaggregation in order to improve the efficiency of the procedure. For 

instance, applying a logarithmic transformation to the variables is equivalent to 

performing their geometric mean. Moreover financial variables are often highly skewed 

and in economic research the regressions are most of the time performed on the 

logarithms of the nominal variables. This transformation is thus appealing and natural. 

First results indicate that the logarithmic transformation preserves better the distribution 

but tends to lower the variance. We also investigate the question of financial ratios whose 

analysis is often performed by analysts on business data. For instance, users may be 

interested in the return on equity, or in the unit labour cost. Reproducing this ratio in 

microaggregated data is done in a more efficient way, mostly for the tails of the 

distribution, by including the ratio directly in the computation of the distance. 

Finally, we perform some simulations in order to confirm our results. We estimate the 

parameters of a multi-variate lognormal distribution on the Amadeus data by sector, and 

generate variables following this law. The simulations confirm our findings that there is 

no higher bias for variables that are excluded from the computation of the distance.  

4. CONCLUSIONS 

Micro-aggregation is a promising alternative to the other currently used approaches to 

construct and disseminate cross-country corporate sector data. However it requires 

careful analysis of both the characteristics of the data and the possible uses, and is 

computationally intensive on large datasets. There is still much work to make 
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microaggregation easily accessible and implementable, and am interesting application 

might be a European microaggregated dataset of enterprise balance sheet information.  

Possible extensions to our work would take into account the panel dimension of the firm 

data, which is completely missing in the current meso-aggregated datasets. Naïve 

extension of microaggregation to the case of longitudinal data would quickly be affected 

by the curse of dimensionality, and in line with our results, this would limit significantly 

the usefulness of the microaggregated data. Enterprise demography would also need to 

be considered. Finally, the results in [7] could be extended to the more general case of 

multivariate microaggregation. 
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