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1. Evaluation criteria for the ESSnet WP3 

1.1 Main goals and tools 

 

WP3 has to check the definitions of variables in business and trade-related statistics in order to 

find out whether differences identified are relevant and important for the consistency and the 

coherence of the overall of business and trade-related statistics.  

After the preparation of the Interim Inventory Report (formally approved in October 2012), the 

further step was finalised to the preparation of an electronic questionnaire, with the purpose to 

enrich the degree of knowledge on the state of the art concerning inconsistencies at the single EU 

countries. 

The basic questions which drove the preparation of the electronic questionnaire supplied to the 

WP3 members first and to the other EU (and some non EU) countries later were: when and why 

are two definitions of characteristics consistent or not? As determinants of a characteristic 

(variable) there are: 

 the name (standing for the contents of the characteristic) 

 the description of the property itself  

 the description of a measurement concept. 

These determinants are constituent parts of a complete definition. From a conceptual point of 

view, cases for inconsistencies can be in all three parts of the definition of a characteristic. 

The logical structure of the questionnaire – which takes into account 17 variables and 11 

potential domains - is founded on three main issues: 

1) information on definition applied in the country and the kind of source(s) used 

2) presence of vertical inconsistency (with respect to the EU definition) 

3) presence of horizontal inconsistency (among domains). 

All data coming from respondent countries have been collected into a consolidated database. In 

this framework, we have the goal of formalising a methodological approach – mostly based on 

tables and statistical indicators concerned – to be applied to the consolidated and complete 

database which was available starting from the second half April 2013, and has been definitively 

updated right after the workshop in Roma (11-12 June 2013). 
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This plan should be intended as the core reading key for the evaluation of results and the 

consequent proposals for tackling inconsistencies. 

The main difficulty lies in the multidimensional profile of the database, which must take into 

account information at the level of single countries (32), single variables (17), single domains 

(10), different kinds (11) and reasons (11) for inconsistencies, as well as the many-to-many 

feature of horizontal inconsistency. 

The basic rationale consists which led to the preparation of the previous and the actual version of 

this deliverable was the following one: a) to define a first tabulation plan; b) to implement the 

plan with true data available until May 2013; c) to analyze results and update the plan (some 

tables turned out to be very useful, others less, some needed to be partially reviewed); d) to 

present preliminary results in the WP2-WP3 joint workshop in Roma (11-12 June 2013); e) to 

gather the main statistical indicators into a consolidated report to be discussed in the coordination 

meeting following the Roma workshop; f) to implement the final plan within June 2013. 

This document must be seen as a methodological tool useful for enriching information on 

inconsistencies available until December 2012, on the basis of the single countries opinions.   It 

is the key tool for passing from the whole database to a synthetic overview, useful for the WP3 

purposes and the whole ESSnet on Consistency.  

The countries which took part to the exercise were: Austria, Belgium, Bulgaria, Check Republic, 

Cyprus, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, 

Letvia, Liechtenstein, Lithuania, Luxemburg, Malta, Netherlands, Norway, Poland, Portugal, 

Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey, United Kingdom. 

 

1.2 Priority criteria 

The evaluation criteria must face a serious problem of multidimensionality, as well as they 

should take into account some priority rules. Both factors lead to the possibility/need of reducing 

the set of potential statistical tables one may produce and analyze. Priority rules may derive from 

four basic issues: a) size of each country; b) relevance of each domain; c) relevance of each 

reason for inconsistency; d) relevance of some inconsistencies in each country. 

a) Basically, there is the need to check if the identified differences between definitions and their 

implementation, or between the definitions used, for the same variable, in the frame of two 
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different domains, are relevant and important for the consistency and the coherence at the 

consolidated EU level. We can imagine that not only do we need to find out when and why 

two definitions of characteristics are consistent or not, but also we need to put some weights 

to focus on what will affect the overall EU results. If, e.g. a few larger countries have 

inconsistencies, the EU aggregate will have a larger inconsistency than if only a few small 

countries have. However, at present the WP3, taking also into account the EUROSTAT 

opinions, is oriented to not apply any weights to single countries, depending on their size. 

b) Another way to approach the analysis of the results is to have an ideal set of variable 

definitions we evaluate how much the collected data differ from. One could decide that the 

SBS is the “core” and perhaps it could be used as “ideal” benchmark. For the employment 

variables we could use the SES as the “core”. We have the “core” and find a way to put 

weights on the inconsistency. Afterwards, in the next step we need to look from a user 

perspective, e.g. the national accounts demands, taking into account the respondent 

perspective to reach what we aim for. A more definitive outcome on this issue will be better 

developed on the basis of the “analysis” stage, which is a specific task for Germany and 

Switzerland. 

c) The number of tables will be huge, unless we decide to have a stepwise approach. Therefore 

we proposed a reasonable – not huge – set of statistical tables from which we can we start up; 

logical priority may be given to the kinds of inconsistencies derived from completeness, i.e. 

measurement concept, Include/Exclude more/less. Later on in the analysis, the other types 

that are related to WP1 and WP2 could be taken into account. 

d) Finally, priority may be driven by each single country features. If a certain country has a 

large inconsistency in relation to the EU definition, e.g. something that should be 

excluded/included is not and consists a large share of the total in that country, then this kind 

of inconsistency should weight more than others since the impact for the single country 

would be large. However, this will be difficult to calculate and, at the moment, it will not be 

taken into account. Also in this case, the analysis of the EU as a whole led to the decision to 

not consider explicitly the single countries features. 

In the follow, we will mean as “EU level” the aggregation level which sums up the data of all the 

32 countries, even though some of them do not belong to the EU. 
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2. Variable information 

The first block of data asked for in the Excel questionnaire is aimed at assessing some general 

issues concerning the specific variable under evaluation, without entering in details as regards 

vertical and horizontal inconsistencies. 

One of the most important preliminary outcomes will be the evaluation of the number of 

domains which supply the same variable because, as a matter of fact, the larger is the number of 

domains supplying a certain variable, the higher will be the risk of inconsistencies among some 

of them (horizontal inconsistencies). 

The descriptive analysis derived can be summarized in the statistical tables listed and 

commented below. The set of tables related to the block Variable information s labeled as 

“Var_inf”. 

TABLE: Var_inf_0 

The first table
1
 (table 0) is based on the simple binary variable, which is equal to 1 if a certain 

variable is supplied by a given domain and is equal to 0 otherwise.  

The table can be calculated at the single country level and for all the 32 countries. In the first 

case, n(vs)=1 if the variable v is supplied through the domain s, otherwise n(vs)=0. In the second 

case, n(vs) is the number of countries for which the variable v is supplied through the domain s, 

so that: 0≤n(vs)≤32. Of course, the second case is the more informative in order to evaluate the 

overall consolidated picture of the EU context. We also note that, for each country, n(s) is the 

number of variables (ranging from 0 to 17) supplied by the domain s, while n(v) is the number of 

domains which supply the same variable v (ranging from 1 to 10). It is straightforward to extend 

these concepts at the consolidated EU level. 

 

                                                           
1
 The formal scheme according to which all the next tables will be presented included 11 potential domains. 

However, real calculations in the Excel file annexed report for 10 potential domains, since the domain “Env. exp” 

has not be used by any country. 
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It is worthwhile to note that the previous table adds information to what already known from the 

first worksheet in the Excel database (“Table”) only if, in some countries, certain variables are 

not calculated through some domains even though that is foreseen from the original worksheet 

“Table”. Since we may guess that, in each country: a) the previous phenomenon may occur; b) 

there may be cases when a certain variable is estimated through extra-domains not included in 

the original list (as a consequence, additional columns may have been added) – or is estimated 

through domains in the list but unexpected – then the table Var_inf_0 may keep its meaning. 

On the whole, we can calculate one consolidated table at the EU level. 

Weighting: on the basis of item a) in section 1.2, it is possible to assign a weight w(vs) to each 

country, where 0≤w(vs)≤1 and w(vs) is the relative share of each country - as regards the 

variable v and the domain s – calculated on the basis of the same variable v, so that the sum of all 
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weights will be one. For instance, if v = value added and s = SBS, for a given country w(vs) will 

be the relative share of value added on the whole value added of the 32 countries, where turnover 

has been defined and estimated according to the SBS domain. With obvious modifications, a 

similar tool may be introduced if the analysis is limited to the 8 WP3 countries.  

All the next tables may be calculated introducing countries weight. Actually, the WP3 decided 

not to use weights, so that we will not mention anymore this issue. The only remark worthwhile 

to mention is the following one: 

 Not weighting is in favor of the single countries efforts (no matter their size) and lets the 

possibility to compare 32 parallel inconsistency profiles. 

 Weighting is more concerned with the EU aggregates only, because of course large 

inconsistencies by some big countries may lead to an inconsistent EU aggregate, even though 

all the smaller countries are consistent.  

 TABLE: Var_inf_1 

This table supplies an additional detail with respect to the previous table. It has the purpose to 

specify which kind of domain is used for each variable. Given a generic domain, its kind (k) can 

be: direct survey, secondary data, direct survey and secondary data, derived variable. The count 

is still based on the simple binary variable, which is equal to 1 if a certain variable is supplied by 

a domain of a certain kind and is equal to 0 otherwise.  
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The table can be calculated at the single country level and for the whole 32 countries. In the first 

case, nk(vs)=1 if the variable v is supplied through the domain s whose kind is k, otherwise 

nk(vs)=0. In the second case, nk(vs) is the number of countries for which the variable v is 

supplied through the domain s whose kind is k, so that: 0≤nk(vs)≤32. Of course, the second case 

is the more informative in order to evaluate the overall consolidated picture of the EU context. 

We also note that, for each country, nk(s) is the number of variables (ranging from 0 to 17) 

supplied by the domain s whose kind is k, while nk(v) is the number of domains whose kind is k 

which supply the same variable v (ranging from 1 to 10).  It is straightforward to extend these 

concepts at the consolidated EU level. 

On the whole, we can calculate 4 consolidated tables at the EU level. 
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It is worthwhile to note that the sum of nk(vs) for any k reproduces n(vs). That is the main link 

between tables 0 and 1. 

As a consequence, at the EU level the ratio nk(vs)/n(vs) is the relative share of countries for 

which the variable v is supplied through the domain s whose kind is k. Other similar ratios may 

be built depending on the specific goal to be achieved. 
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3. Vertical inconsistency 

The second block of data asked for in the Excel questionnaire is aimed at assessing the presence 

of vertical inconsistency. Vertical inconsistency refers to potential discrepancies between the 

indicator to be produced according to the correspondent EU definition included in the EU 

Regulations concerned, and the indicator effectively produced by each country.  

The main issues analyzed refer to the kind of inconsistency and the reasons of inconsistency. In 

some cases kinds and reasons may be strictly connected and may even overlap. 

Even though vertical consistency is a concept founded on a one-to-one relation (what the single 

country does in comparison with the EU definition), for each variable under evaluation the 

inconsistency profile is multidimensional, since more than one kind and more than one reason of 

inconsistencies may occur. 

The following statistical tables may be implemented using a “filter” indicator derived from the 

variable information commented in section 2. In details, one could be interested in the evaluation 

of vertical consistency only for domains whose kind is one among: direct survey, secondary data, 

direct survey and secondary data, derived variable. This filter may be useful for assessing 

different levels of vertical inconsistency depending on the kind of domain. For instance, we 

could suppose that cases of vertical inconsistencies may be relatively more frequent for “derived 

variables” rather than for “direct surveys”, even though this hypothesis should be tested 

according to the data gathered in the WP3 context. 

The descriptive analysis derived can be summarized in the statistical tables listed and 

commented below. The set of tables related to the block Vertical inconsistency is labeled as 

“Vert”. 

TABLE: Vert_1 

This table has the purpose to specify if, for a certain variable and a certain domain, there is 

vertical inconsistency. The count is based on the simple binary variable, which is equal to 1 if 

there is vertical inconsistency and is equal to 0 otherwise. The reference question in the Excel 

database is “Vertical inconsistency due to” and, of course, the binary variable is equal to 1 if at 

least one kind of inconsistency is indicated by the single country. 
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The table can be calculated at the single country level and for the whole 32 countries. In the first 

case, nV(vs)=1 if the variable v supplied through the domain s is characterized by vertical 

inconsistency, otherwise nV(vs)=0. In the second case, nV(vs) is the number of countries for 

which the variable v supplied through the domain s is characterized by vertical inconsistency, so 

that: 0≤nV(vs)≤32. We also note that, for each country, nV(s) is the number of vertically 

inconsistent variables (ranging from 0 to 17) supplied by the domain s, while nV(v) is the 

number of domains which supply the same inconsistent variable v (ranging from 1 to 10).  It is 

straightforward to extend these concepts at the consolidated EU level. 

On the whole, we can calculate one consolidated table at the EU level. 
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TABLE: Vert_2 

This table has the purpose to specify if, for a certain variable and a certain domain, there is 

vertical (label V) inconsistency whose kind is k. The count is based on the simple binary 

variable, which is equal to 1 if there is vertical inconsistency whose kind is k and is equal to 0 

otherwise. The reference question in the Excel database is “Vertical inconsistency due to”. 

Let’s note that the kind 1 identifies cases of “No inconsistency”, so that the effective number of 

reasons for inconsistencies is 10. The 10 kinds of vertical inconsistencies are: reference time and 

period, coverage, observation unit, name, use of a proxy, measurement concept, properties 

included more or less, properties excluded more or less.      
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The table can be calculated at the single country level and for the whole 32 countries. In the first 

case, nVk(vs)=1 if the variable v supplied through the domain s is characterized by vertical 

inconsistency whose kind is k, otherwise nVk(vs)=0. In the second case, nVk(vs) is the number 

of countries for which the variable v supplied through the domain s is characterized by vertical 

inconsistency whose kind is k, so that: 0≤nVk(vs)≤32. We also note that, for each country, 

nVk(s) is the number of variables (ranging from 0 to 17) supplied by the domain s for which 

there is vertical inconsistency whose kind is k, while nVk(v) is the number of domains which 

supply the same variable v affected by vertical inconsistency whose kind is k (ranging from 1 to 

10).  It is straightforward to extend these concepts at the consolidated EU level. 

On the whole, we can calculate 11 consolidated tables at the EU level. 

It is worthwhile to note that the sum of nVk(vs) for any k does not reproduce nV(vs), because 

more than one kind of vertical inconsistencies may occur for the same variable and the same 

domain. 

Let’s also note that we could sum up all the 11 tables (both for single countries and the EU): in 

this case we would obtain a resuming table whose generic element (row v, column s) is the 

number of different kinds of vertical inconsistencies which characterize a given variable v 

supplied through the domain s. 

TABLE: Vert_3 

This table has the purpose to specify if, for a certain variable and a certain domain, there is 

vertical inconsistency for the reason r. The count is based on the simple binary variable, which is 

equal to 1 if there is vertical inconsistency due to the reason r and is equal to 0 otherwise. The 

reference question in the Excel database is “Reason for inconsistency”. 

The 11 reasons of vertical inconsistencies are: historically grown statistics, EU legislation 

unclear, timeliness of data collection, limited data availability, multipurpose data collection, 

reduction of external burden, reduction of internal cost, lack of / limited metadata, national 

information requirement, use of different methods/concepts, translation issues.    

 



 

 
 

 
 

    

ESSNET ON CONSISTENCY OF CONCEPTS AND APPLIED METHODS OF BUSINESS AND TRADE-RELATED STATISTICS 

WORK PACKAGE 3: 2012 PROJECT ON CHARACTERISTICS AND DEFINITIONS 
 

14 

 

 

 

The table can be calculated at the single country level and for the whole 32 countries. In the first 

case, nVr(vs)=1 if the variable v supplied through the domain s is characterized by vertical 

inconsistency for the reason r, otherwise nVr(vs)=0. In the second case, nVr(vs) is the number of 

countries for which the variable v supplied through the domain s is characterized by vertical 

inconsistency for the reason r, so that: 0≤nVr(vs)≤32. We also note that, for each country, nVr(s) 

is the number of variables (ranging from 0 to 17) supplied by the domain s for which there is 

vertical inconsistency for the reason r, while nVr(v) is the number of domains which supply the 

same variable v affected by vertical inconsistency for the reason r (ranging from 1 to 10).  It is 

straightforward to extend these concepts at the consolidated EU level. 



 

 
 

 
 

    

ESSNET ON CONSISTENCY OF CONCEPTS AND APPLIED METHODS OF BUSINESS AND TRADE-RELATED STATISTICS 

WORK PACKAGE 3: 2012 PROJECT ON CHARACTERISTICS AND DEFINITIONS 
 

15 

 

On the whole, we can calculate 11 consolidated tables at the EU level. 

It is worthwhile to note that the sum of nVr(vs) for any r does not reproduce nV(vs), because 

more than one reason of vertical inconsistencies may occur for the same variable and the same 

domain. Let’s also note that we could sum up all the 11 tables (both for single countries and the 

EU): in this case we would obtain a resuming table whose generic element (row v, column s) is 

the number of different reasons of vertical inconsistencies which characterize a given variable v 

supplied through the domain s. 

 

TABLE: Vert_4 

In order to achieve to a more synthetic overview of results, it is possible to build up another table 

(VERT_4). The table can be built for each of the 17 variables. 
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The table VERT_4 is at the whole EU level. In the previous figure there is an example for the 

domain SBS but the same logic can be applied for the other 10 domains. At the EU level we 

have: 

 

nV Number of countries with vertical inconsistency 

j(nj) Number of countries with inconsistency whose kind is j (j=1,..,11); 0≤nj≤32) 

r(mr) Number of countries with inconsistency whose reason is r (r=1,..,11; 0≤mr≤32) 

 

The list of kinds and reasons are the same already mentioned as regards the previous VERT 

tables. For instance, as regards the column SBS, if nV=7, then 7 countries have vertical 

inconsistency; if 2(n2)=4, then 4 countries have vertical inconsistency whose kind is 2 
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(coverage); if 1(m1)=6, then 6 countries have vertical inconsistency for the reason 1 (historically 

grown statistics). 

Of course, important derived indicators will be the ratios j(nj)/nV and r(mr)/nV. 
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4. Horizontal inconsistency 

The third block of data asked for in the Excel questionnaire is aimed at assessing the presence of 

horizontal inconsistency. We note that in the definitive version of the database this third block is 

only logical, since it has been incorporated into a unique block concerning both vertical and 

horizontal inconsistency (while in the first version there were two separate blocks for vertical 

and horizontal consistency). Horizontal inconsistency refers to potential discrepancies between 

the indicator produced through a given domain and the “similar” indicator produced by onether 

or more additional domains.  

Some basic remarks as regards horizontal consistency are as follows: 

 each country may have no vertical inconsistencies – because each indicator is perfectly 

coherent with the EU definition – but at the same time may have several horizontal 

inconsistencies, because it can happen the EU definitions which rules the production of the 

same indicator in the frame of different domains are different (for instance, the definitions of 

turnover in the SBS and STS Regulations). 

 While vertical inconsistency is evaluated on the basis of a one-to-one comparison (the EU 

definition versus the single country definition), horizontal inconsistency is a one-to-many 

concept, since it is based on the evaluation of consistency among a given indicator produced 

by a specific domain and the same indicator produced by one or more different domains. At a 

larger extent, horizontal inconsistency could be summarized through a many-to-many matrix. 

 If, for each country, the compilation of the database was done by different experts, the 

“symmetry” condition may be not satisfied. This concept can be exemplified as follows: it 

may happen that the expert in charge of SBS considers turnover not consistent with turnover 

produced in the STS context but, on the other hand, the expert in charge of STS considers 

turnover consistent with turnover produced in the SBS framework. 

 It has been decided during the Coordination meeting in Stockholm (6 March 2013) that the 

previous paradox should not be eliminated, also because we must acknowledge the degree of 

freedom according to which each expert considered certain indicator horizontally consistent 

or not, since the “measurement” of consistency should be considered as a subjective concept. 
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The main issues analyzed refer to the presence of horizontal inconsistency, as well as the kind 

and the reasons of inconsistency. In some cases kinds and reasons may be strictly connected and 

may even overlap. 

The following statistical tables may be implemented using a “filter” indicator derived from the 

variable information commented in section 2. In details, one could be interested in the evaluation 

of horizontal consistency only for domains whose kind is one among: direct survey, secondary 

data, direct survey and secondary data, derived variable.  

The descriptive analysis derived can be summarized in the statistical tables listed and 

commented below. The set of tables related to the block Horizontal inconsistency is labeled as 

“Hori”. 

TABLE: Hori_1 

This table has the purpose to specify if, for a certain variable and a certain domain, there is 

horizontal inconsistency with respect to other domains which produce the same variable. The 

count is based on the simple binary variable, which is equal to 1 if there is horizontal 

inconsistency between a given domain and another one and is equal to 0 otherwise. The 

reference question in the Excel database is “Horizontal inconsistency due to”. 

There is basic difference with respect to the analogous table Vert_1. In the table Hori_1, the 

figure corresponding to a certain variable (row) and a given domain (column) will indicate the 

number of other domains - which produce the same variable - respect to which the given domain 

present horizontal inconsistency. This figure may be zero (no horizontal inconsistency), may be 

one (only one inconsistent domain) or for instance three, meaning that there are three domains 

horizontally inconsistent with the domain s.    

The table can be calculated at the single country level and for the whole 32 countries. In the first 

case, nH(vs)=α if the variable v supplied through the domain s is characterized by horizontal 

inconsistency with other α domains; of course it may be nH(vs)=0; more generally, we have: 

0≤nH(vs)≤9, since the number of domains is 10 and at most each domain may be not consistent 

with respect to the other 10-1=9. In the second case, nH(vs) is the number of domains – 

evaluated in 32 countries - for which the variable v supplied through the domain s is 

characterized by horizontal inconsistency, so that: 0≤nH(vs)≤288, where 288 = 9 domains x 32 



 

 
 

 
 

    

ESSNET ON CONSISTENCY OF CONCEPTS AND APPLIED METHODS OF BUSINESS AND TRADE-RELATED STATISTICS 

WORK PACKAGE 3: 2012 PROJECT ON CHARACTERISTICS AND DEFINITIONS 
 

20 

 

countries. We also note that, for each country, nH(s) is the number of cases for which the domain 

s supplies a variable which is horizontally inconsistent with other domains, while nH(v) is the 

number of domains which produce the variable v and which are horizontally inconsistent each 

other. These concepts can be extended to the consolidated EU level. 

 

 

 

On the whole, we can calculate one consolidated table at the EU level. 

The previous table has a fundamental importance. We underline two features: 

1) the real number of cases for which two domains are horizontally inconsistent will be lower 

than the amount in the table, because this amount will count twice the same inconsistency 

(domain 1 inconsistent with 2 and domain 2 inconsistent with 1). 
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2) It may be useful to compare each figure in the table with the correspondent number of 

domains which, in each country, produce the same indicator.      

TABLE: Hori_2 

This table has the purpose to specify if, for a certain variable and a certain domain, there is 

horizontal inconsistency with respect to other domains which produce the same variable, whose 

kind is k. The count is based on the simple binary variable, which is equal to 1 if there is 

horizontal inconsistency between a given domain and another one whose kind is k and is equal to 

0 otherwise. The reference question in the Excel database is “Horizontal inconsistency due to”. 
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Each figure may be zero (no horizontal inconsistency whose kind is k), or for instance three, 

meaning that there are three domains horizontally inconsistent with s whose kind is k.  

The 11 kinds of horizontal inconsistencies are the same listed as regards vertical inconsistency 

(table Vert_2).   

The table can be calculated, for each kind k, at the single country level and for the whole 32 

countries. In the first case, nHk(vs)=α if the variable v supplied through the domain s is 

characterized by horizontal inconsistency with other α domains whose kind is k; of course it may 

be nHk(vs)=0; more generally, we have: 0≤nHk(vs)≤9, since the number of domains is 10. In the 

second case, nHk(vs) is the number of domains whose kind is k – evaluated in 32 countries - for 

which the variable v supplied through the domain s is characterized by horizontal inconsistency, 

so that: 0≤nHk(vs)≤288. We also note that, for each country, nHk(s) is the number of cases for 

which the domain s supplies a variable which is horizontally inconsistent with other domains 

whose kind is k, while nHk(v) is the number of domains whose kind is k which produce the 

variable v and which are horizontally inconsistent each other. These concepts can be extended to 

the consolidated EU level. 

On the whole, we can calculate 11 consolidated tables at the EU level. 

Let’s note that summing up all the 11 tables Hori_2 it is not possible to reproduce figures in the 

table Hori_1, because for each variable and each domain there may be more than one kind of 

horizontal inconsistencies with another domain (the sum will equal or larger than the 

correspondent amount in table Hori_1). 

TABLE: Hori_3 

This table has the purpose to specify if, for a certain variable and a certain domain, there is 

horizontal inconsistency with respect to other domains which produce the same variable, for the 

reason r. The count is based on the simple binary variable, which is equal to 1 if there is 

horizontal inconsistency between a given domain and another one for the reason r and is equal to 

0 otherwise. The reference question in the Excel database is “Horizontal inconsistency due to”. 
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Each figure may be zero (no horizontal inconsistency whose reason is r), or for instance three, 

meaning that there are three domains horizontally inconsistent with s for the reason r.  

The 11 reasons of horizontal inconsistencies are the same listed as regards vertical inconsistency 

(table Vert_3).   

 

 

The table can be calculated, for each reason r, at the single country level and for the whole 32 

countries. In the first case, nHr(vs)=α if the variable v supplied through the domain s is 

characterized by horizontal inconsistency with other α domains for the reason r; of course it may 

be nHr(vs)=0; more generally, we have: 0≤nHr(vs)≤9. In the second case, nHr(vs) is the number 
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of domains – evaluated in 32 countries - for which the variable v supplied through the domain s 

is characterized by horizontal inconsistency because of the reason r, so that: 0≤nHr(vs)≤288. We 

also note that, for each country, nHr(s) is the number of cases for which the domain s supplies a 

variable which is horizontally inconsistent with other domains for the reason r, while nHr(v) is 

the number of domains which produce the variable v and which are horizontally inconsistent 

each other for the reason r. These concepts can be extended to the consolidated EU level. 

On the whole, we can calculate 11 consolidated tables at the EU level. 

Let’s note that summing up all the 11 tables Hori_3 it is not possible to reproduce figures in the 

table Hori_1, because fir each variable and each domain there may be more than one reason of 

horizontal inconsistencies with another domain. 

A basic limit of the previous table is that, for each domain, we do not know which are the other 

domains producing the same variable respect to which there is horizontal inconsistency 

(additional details may be derived from the next table Hori_4). 

TABLE: Hori_4 

This table has the purpose to put in evidence the relations between reach couple of domains, e.g. 

the presence of horizontal inconsistency between each couple for a certain variable.  

The basic reference table should be calculated at the single country level and separately for each 

of the 17 variables taken into account. The count is based on the simple binary variable, which is 

equal to 1 (Yes) if there is horizontal inconsistency between a given domain and another one, 

and is equal to 0 (No) otherwise. 

The consequent matrix will be symmetric and with 0 in each diagonal cell, since a domain is 

coherent with itself. If the matrix turns out to be not symmetric, some information in the database 

should be checked and edited, since horizontal inconsistency must be symmetric. 

The total for each column or for each row is the number of domains respect to which a given 

domain is horizontally inconsistent. 
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For each country, the 17 tables can be summed up. The generic element (i,j) of the consequent 

table will indicate the number of variables for which the domain i is horizontally inconsistent 

with respect to the domain j. This number will range from 0 to 17. 

At the whole EU level, for a given variable the consolidated table will provide information on 

the number of countries for which the domain i is horizontally inconsistent with respect to the 

domain j. This number will range from 0 to 32. Summing up with respect to the 17 variables will 

lead to a final table, whose generic element (i,j) will indicate the number of countries and of 

variables for which the domain i is horizontally inconsistent with respect to the domain j. This 

number will range from 0 to 544 (17 variables x 32 countries). 

On the whole, we can calculate 17 consolidated tables at the EU level. 

Let’s note that, for each country, the number of variables for which there is horizontal 

inconsistency between the domains i and j may be also related to the number of variables which 

are produced by both domains i and j. For instance, we may consider 3 domains i, j and h. We 
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may have 6 variables for which there is horizontal inconsistency between i and j, and only 2 

variables for which there is horizontal inconsistency between i and h. We may conclude that 

domains i and j are more inconsistent each other than i and h, but this conclusion does not 

consider the number of variables produced by each couple of domains. As a matter of fact, if 

there are 12 variables produced by both i and j, and there are 2 variable produced by both i and h, 

as a consequence the relative share of inconsistent variables would be 6/12=0,5 (50%) for the 

couple of domains (i,j) and 2/2=1 (100%) for the couple (i,h), which would lead to completely 

different conclusions. 

Finally, the previous tables may be filtered according to the kind of domain (4 modalities), or to 

the kind/reason of inconsistency. However, a huge number of tables would be produced, with the 

risk not to get to a more synthetic and meaningful overview. 

TABLE: Hori_5 

This table has the purpose to put in evidence the relations between reach couple of domains in a 

different, complimentary way if compared with the table Hori_4.  

The table HORI_5 is at the whole consolidated 32countries level. There will be 17 tables (one 

for each of the 17 variables taken into account), even though results may be consolidated into a 

unique long table. 

We consider each couple of domains, put in the first column: in the table below we have 

considered, for example, only 5 domains (SBS, STS, LCS, LFS, VTS), for which 10 different 

couples can be considered. The second column concerns kinds of inconsistencies, the third 

column reasons. The symbols put, for instance, in the row corresponding to the couple (STS, 

LCS) must be read as follows: 

 

j(nj) Number of countries with horizontal inconsistency whose kind is j (j=1,..,11); 0≤nj≤28) 

r(mr) Number of countries with horizontal inconsistency whose reason is r (r=1,..,11; 0≤mr≤28) 

 

The list of kinds and reasons are the same already mentioned as regards the previous HORI 

tables. For instance, as regards the row (STS, LCS), if 2(n2)=4, then 4 countries have horizontal 

inconsistency whose kind is 2 (coverage); if 1(m1)=6, then 6 countries have horizontal 

inconsistency for the reason 1 (historically grown statistics). 
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Let’s note that, on the basis of the checks carried out at the HORI_0 level, for each couple of 

domains (S1, S2) is equivalent to (S2, S1). 

 

---------------------- 

The ideas listed and commented above are not exhaustive and must be intended as first inputs in 

order to provide further analysis with specific instruments for reading the huge available 

database. More ad hoc tables and graphs may be developed, as better shown in the further 

deliverables related to the analysis of data.  

In particular, there are some issues which need the proper attention: 
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 The joint analysis of vertical and horizontal inconsistencies may be troublesome, since cases 

of perfect vertical consistency may coexist with cases of horizontal inconsistency; on the 

other hand, horizontal inconsistencies may simply be a consequence of vertical 

inconsistencies. 

 Are there specific kinds/reasons of inconsistencies which are more strictly connected with 

definitions and their implementation? Probably reference time and period, use of a proxy, 

measurement concept may be the most connected; coverage and observation unit seem to be 

more concerned with the WP1 and WP2 tasks; properties included more or less, properties 

excluded more or less may be or not concerned with definitions, since it may happen that 

they are more related to coverage and reference frames issues, depending on the specific 

context under evaluation. 

 As already underlined in the Interim Inventory Report: some inconsistencies may have been 

put deliberately: in which way have we to consider them? 
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5. Groups of inconsistencies and relations with the ESSnet WPs 

The tables presented in the previous chapters are very useful to provide specific information 

regarding the existence and distribution of the two types of inconsistency over the different 

variables and domains in business and trade related statistics. For instance, preliminary analyses
2
 

put in evidence how: 

 vertical inconsistency can be found in few domains, with high inconsistency concerning a 

small number of variables; 

 horizontal inconsistency exists in several domains and can be found in a large variety of 

variables with really high percentages of inconsistencies. 

Theoretical concept 

To find out, why these inconsistencies occur and in which part of the variables they can be 

found, the impact of vertical and horizontal inconsistency on the several variables and the overall 

aggregate, additional analysis are inevitable. 

Therefore, we go back to a theoretical concept, presented in the Interim Inventory Report. In this 

report, the constituent parts of a definition were described as: 

 the name (standing for the contents of the characteristic), 

 the description of the property itself and 

 the description of a measurement concept. 

Furthermore, the report states that “…From a conceptual point of view cases for inconsistencies 

can be in all three parts of the definition of a characteristic.”(p.13). 

Following this concept, the kinds for inconsistencies (see above) were arranged into 4 groups. 

One group was built for each of the constituents parts of the definition (name, constituents i.e. 

property and methods) and one additional 4th group, called “indirect causes” was added. This 

                                                           
2
 Presentation “Results of the inventory in the Member States”, held in the Roma Workshop, 11 June 2013.  
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group contains the kinds of inconsistency that are not directly linked to the definition of the 

variable. Figure 1 shows the assignment of the different kinds to the groups. 

Figure 1: Groups of kinds 

GROUP KIND OF INCONSISTENCY 

Name Denomination 

Constituents 

Elements included more 

Elements included less 

Elements excluded more 

Elements excluded less 

Methods 
Use of proxy 

Measurement concept 

Indirect causes 

Reference time and period 

Coverage 

Observation unit 

In the following analysis, there will be three different types of tables produced, containing: 

 the kinds of inconsistency, related to all valid answers 

 the groups of kinds, related to all valid answers 

 and the reasons of inconsistency, related to all valid answers 

Each of these tables will be produced for every variable (over all domains, as the focus lies on 

the definition of variables) and for the aggregate over all variables in all domains. For the further 

analysis, the tables containing the analysis of the single kinds of inconsistencies will not be taken 

into account anymore. As these figures were part of the analysis and are also good examples of 

the assignment into groups, they will be included in this report as well. 
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Analysis of kinds and groups 

Figure 2 shows the kinds of inconsistency in relation to all valid answers over all domains, all 

variables and all MS. It indicates how often a single kind was named as a cause for 

inconsistency, related to all valid answers given. 

Figure 2: Kinds of inconsistencies in relation to all valid answers 

 

The blue bars contain the information for horizontal inconsistency; the red bars represent the 

vertical inconsistency. 
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Figure 3: Groups of inconsistencies in relation to all valid answers 

 

Figure 3 shows the results of the analysis after the groups of kinds were built. By arranging the 

kinds of inconsistency into groups, it is much more obvious in which part of the definition the 

inconsistencies are located and where the proposals for amelioration of inconsistency should 

start. 

Remark: As mentioned above the experts had multiple answer possibilities regarding the kinds 

for inconsistency in the questionnaire. When the kinds were aggregated to build the groups, one 

case of inconsistency was counted just once for a single group. E.g. if there were cases where the 

expert ticked that in his case there were inconsistencies because of “use of proxy”, “elements 

included less” and “elements excluded more”, this case got one case of “methods” and just one 

case of “constituents”. 

 


