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The e-Business W@tch 

The European Commission, Enterprise Directorate General, launched the e-Business W@tch to monitor the 
growing maturity of electronic business across different sectors of the economy in the enlarged European Union 
and in EEA countries. Since late 2001 the e-Business W@tch has analysed e-business developments and 
impacts in 17 manufacturing, financial and service sectors. All publications of the e-Business W@tch –  including 
this report –  are available in electronic format on the Internet either via the Europa server or directly at the e-
Business W@tch website (www.europa.eu.int/comm/enterprise/ict/policy/watch/index.htm, www.ebusiness-
watch.org). 
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3.6 A New Generic Statistical Measure in Dynamic Gap 
Analysis 
by Pavle Sicherl, SICENTER100 

Introduction 

Time, besides money, is one of the most important reference frameworks in a modern society. Yet the 
present state-of-the-art in comparative analysis and statistics does not fully utilise the information 
content with regard to certain aspects of the time dimension that are embodied in the existing data and 
could contribute to a better understanding of the situation. The art of handling different views of data is 
crucial for discovering the relevant patterns and for providing a broader framework for policy analysis. 
The new generic time distance approach (with associated novel statistical measure S-time-distance) 
offers a new view of data that is exceptionally easy to understand and communicate, and allows for 
developing and exploring new hypotheses and perspectives. 

S-time-distance: concept and definition 

Time distance analysis requires a radical shift in perspective with respect to time series data. Under 
the perspective dominating in literature, comparisons and evaluation of disparities (gaps) are made on 
the basis of absolute or relative values of a given socio-economic indicator for given points in time. 
The prevailing emphasis lies thus in the differences between two time series data at each point in 
time, respectively. The new perspective on time series, which for obvious reasons can be 
characterised as "temporal", has its main focus on the horizontal differences in time for each level of 
socio-economic indicators for the two or more compared units. Under the new focus, time distance 
concept measures the differences in time for specified levels of the indicator.  

Time distance in general means the difference in time when two events occurred. So the concept, and 
the term time distance is used in many fields and applications. For instance, in spatial analysis time 
distance may mean the time needed to come from one point to another point in space. In our use of 
time distance as a measure of disparity, we define a special category of time distance, which is related 
to the level of the analysed indicator. The suggested statistical measure S-time-distance measures the 
distance (proximity) in time between the points in time when the two series compared reach a 
specified level of the indicator X. The observed distance in time (the number of years, quarters, 
months, etc.) for given levels of the indicator is used as a temporal measure of disparity between the 
two series, in the same way that the observed difference (absolute or relative) at a given point in time 
is used as a static measure of disparity. It is remarkable that this specific notion of time distance, 
which can in principle be developed from the same information embodied in the existing data, has not 
been developed earlier as a standard statistical measure. 

For a given level of the indicator X
L
, X

L
 = Xi(ti) = Xj(tj), S-time-distance is the time difference between 

points in time when unit (i) and unit (j) reached the level XL 

                 Sij(XL
) = ∆T(X

L
) = ti(XL

) - tj(XL
)          (1) 

where T is determined by XL. In special cases T can be a function of the level of the indicator XL, while 
in general it may take more values when the same level is attained at more points in time, i.e. it is a 
vector which can in addition to the level XL be related to time (T1, T2 ...Tn). This special category of 
time distance is a generic concept like relative disparity or growth rate (for more details consult Sicherl, 
e.g. 1973, 1994, 1997, 1999, 2004a, 2004b and 2004c).  

This innovation opens the possibility for simultaneous two-dimensional comparisons of time series 
data in two specified dimensions: vertically (standard measures of static difference) as well as 

                                                           
100 Pavle Sicherl is Founder and Head of SICENTER (Socio-economic Indicators Center) and Professor of 

Political Economy at the University of Ljubljana.  
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horizontally (Sicherl time distance), providing a new dimension of analysis to a variety of problems. A 
new dimension is added while no earlier results are lost or replaced.  

The time perspective, which no doubt exists in human perception when comparing different situations, 
is systematically introduced both as a concept and as a quantifiable measure in statistical and 
comparative analysis. Expressed in time units it is an excellent presentation tool easily understood by 
policy-makers, managers, media and general public and can support decision-making and influence 
public opinion. 

A brief illustration of the application for analysing digital divide101 

In analysing digital divide across various socio-economic groups, the exhibit below shows how the 
usual static measures of gaps such as percentages or indexes can be usefully complemented by the 
new approach. The magnitude of digital divides is here expressed in terms of the above defined time 
distances (lags), i.e. in terms of the time delay for particular sub-groups when compared with the same 
level of Internet usage of the benchmark (the population on the average) in the past. 

S-time-distances in the graph show how many months earlier were the April 2002 values of Internet 
usage for the selected socio-economic and demographic groups achieved by the average Internet 
usage for EU15. The smallest time lag is that for gender, followed by age (+50), income (1stQ) and 
low education. While the gender time lag for “total Internet usage” behind the average usage is only 
about 5 months, for the low education group it is more than 4 years. Furthermore, one can compare 
penetration rates for different indicators and different categories, which may also be of interest for 
market analysis. The time lag for “total Internet usage at home” behind “total Internet usage” was 
about 8 months; for some groups it is slightly longer. 

Exhibit 3.6-1: Digital divide in the former EU-15 in time (S-time-distance):  
How many months earlier was the level of selected socio-demographic groups in 2002 

attained by average Internet usage? 
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S-time-distance in months: time lag behind the average Internet use (base = 0)

Internet use at home

Internet use

 
Source: SICENTER 

Digital divide is only one example of the many fields in which the novel approach can bring about new 
understanding of the situation and additional elements for policy discussion and decision-making. It is 
also widely applicable beyond comparisons among countries, regions and socio-economic groups. For 
ideas and examples of extensions to measuring deviations between estimated and actual values in 
regressions and models, forecasting, error in timing and time causality, monitoring, business cycle 
analysis see Sicherl (1994, 1996, 1997); for variables other than time Sicherl (1999). Granger and 
Jeon (1997, 2003) further elaborated S-distance for a specific application as a criterion for evaluating 
forecasting models of leading and lagging indicators. 

                                                           
101 The numerical example in this section is based on data provided by the SIBIS project, for data source consult 

SIBIS (2003), p. 158. For a more detailed discussion on the new perspectives on the digital divide see P. 
Sicherl (2004a).  
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Conclusions and next steps 

The novel time distance methodology proposes a new perspective to the problem, an additional 
statistical measure, and a presentation tool for policy analysis and debate that is readily understood by 
policy-makers, managers, media and general public. This is not a methodology oriented towards a 
specific substantive problem but an additional view to many problems and applications102. In an 
information age a new view of the existing databases should be evaluated as an important contribution 
towards a more efficient utilisation of the available information complementing, rather than 
substituting, the existing methods in extracting the relevant information content and new insights from 
available data. 

The novel time distance methodology offers an improvement at both conceptual and application 
levels. This is not only a question of statistics and database analysis. It also profoundly affects the 
analytical and decision-making level by providing new insights for evaluation of policy and business 
alternatives. The understanding of the complexities of real life situation is not increased only by an 
increase of quantity and/or quality of empirical information. At least of equal importance are the 
concepts and tools of analysis that systematise and transform information into perceptions relevant for 
decision-making and influencing human behaviour. The perceptions formed and the decisions, 
behaviour and actions undertaken are also influenced by the quantitative indicators and measures 
used in the semantics of discussing the issues, in setting the targets and in following their 
implementation. The better the analytical framework the greater the information content provided to 
experts, decision-makers and general public. 
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