
WP8: Proposal for instructions for conversation with WP-leader 
 

Anna Nowicka, WP7, Leader of the Work Package 

Jacek Maślankowski, WP7, Coordinator of Methodology 

 

Start with: 

1. List the issues that your team ran into during the work performed in your Work 

package (e.g., selection of data sources, combining data sources, not enough skills, 

accessing the data source, ..)  

Accessing to the data source (legal aspects and needs to make agreements with 

data owners) 

 

2. Which of these issues are big data specific (in your opinion)? 

None 

 

3. What is in your opinion the main drawback in terms of using methodology, quality 

and IT in your Work package? 

Not enough data regarding Border crossing/Tourist movement. 

 

4. For the big data specific issues, please indicate the most applicable area (you can 

select more than one answer): 

a. Methodology 

b. Quality 

c. IT 

d. Other (please describe ……………………….) 

 

5. How did you solved/dealt with the big data specific issues? 

(e.g., asked data owner for direct access to the source, ..) 

We have asked data owners from Poland and neighboring countries to give us 

elementary data from road sensors: 

• Generalna Dyrekcja Dróg Krajowych i Autostrad for Poland (GDDKiA) 

• Bundesanstalt für Straßenwesen for Germany (BASt) 

• Ředitelství Silnic a Dálnic for Czech Republic (RSD) 

• Národná diaľničná spoločnosť for Slovakia (NDS) 

• Kelių ir transporto tyrimo institutas for Lithuania (KTTI) 

 

6. For which of these issues would you need guidance/help? 



We would like to know if on European level other countries can provide similar 

data and examples of methodology for fat type of big data (many variables but 

short time series) 

 

7. For which of these issues did you search for/find guidance/help outside of your NSI? 

Where did you search for/find it (e.g. other partner NSI inside of your Work package, 

academia, private companies)? 

We have asked Portuguese colleagues on the similar data. They asked the data 

owner but at this moment we are not sure if the data would be available. 

 

8. Please list the data source and its characteristics used in your WP work? 

Name of the source Characteristics (short) Size of the source (if 
applicable) 

1) Big Data from 
Polish data owner 
(GDDKiA), 

e.g., structured data taken 
in csv format, reports and 
maps in pdf format 

e.g. 391 Megabytes 

2) survey results 
conducted by the 
Statistical Office in 
Rzeszów (SOR) 

e.g., structured data taken 
in excel format, reports in 
pdf format 

e.g. 423 Megabytes 

3) Big Data from 
foreign data owners 
playing the role of mirror 
statistics. Data are 
provided by German, 
Lithuanian and Slovakian 
partner. 

e.g., tables and maps in 
pdf format 

e.g. 131 Megabytes 

 

9. Have you succeeded in producing first results (YES/NO)? 

NO 

 

10. Do you develop your project on your own or is it based on specific methodology or 

technical steps described in literature (please include a reference to literature/web 

links in the latter case)? 

It is our own but we referred to the following papers: 

https://www.cbs.nl/en-gb/our-services/innovation/nieuwsberichten/recente-

berichten/new-steps-in-big-data-for-traffic-and-transport-statistics  

 

11. Do you consider that the first results produced (different types of big data) under the 

current project may use in the official statistics as: 

a) Primary source of data;  

b) Complementary source of data; 

c) No possible to use at the moment;    

If the options a) or b) are mentioned, please list the possible subject-matter 

domains/surveys  

The domain on European Union internal border crossing 



12. If you have succeeded in producing first results, do you have a reference for 

comparison?  

If you have a reference for comparison: 

- What is the reference (e.g. results from regular statistical production, results 

from literature)? 

- Which diagnostics do you use to compare your results with the reference? 

- In your opinion, do your results provide a good estimate of the reference? 

If you don’t have a reference for comparison; discuss usefulness of your results in 

terms of explaining the phenomenon you are investigating.  

 

  



Subsequently discuss (if not already mentioned): 

a. Big Data methodology 

i. Name specific big data methodological issues your team ran into (not mentioned 

before) 

Such as: linking, selectivity, missing data, etc. 

Combining data 

ii. Describe the issue and how you solved/dealt with it 

A. Data combining methodology  
1) Data sources to be combined through the NCEE model 

 
We have to estimate the Polish border traffic through internal border of EU over the period 

2005-2016, excluding some periods (2005, 2010, 2015) for which the GDDKiA exhaustive database is 

available. Other data available have been described in the above paragraph: survey data from the 

SOR, German, Lithuanian and Slovak traffic sensor data.  

To better enhance the model estimator precision, new data relating to the properties of the 

system will be computed. Presently the next two sources of data seem to retain our attention: 

a) the scale relation between different border points for the different periods of time of which 

data are available(2005, 2010, 2015). This scale structure will be estimated under the 

power law hypothesis, e.g. through the  Pareto exponent derivation. This hypothesis is 

supported by a recent statistical literature about this type of phenomena, but also by the 

computation  outputs carried out by the SOR  team.  

b) the weights between the Polish internal movement vehicles and the border traffic will be 

estimated for the periods 2005, 2010 and  2015 and will be interpolated to the remaining 

periods. We will take into account of  the vehicle density structure within the Polish regions 

being the potential destination of the above border traffic over the period 2005-2015. 

These data are continuously produced by all the Polish regional departments. 

The above available information could be combined through the NCEE model to generate the 

targeted model outputs (posteriors) based on the prior beliefs and the model data.  

Model priors: 

since data for the periods 2005, 2010 and 2015 are available, an interpolation (linear or not) 

will be derived to get the initial structure of Polish-EU border vehicle movement for the period 2005-

2015 

Model data: 

the models restricting the cross-entropy objective function will be proposed based upon 

formal relations related to the above points a) and b) in B. Data from  the survey results conducted  

by the SOR and the German, Lithuanian and Slovak traffic sensor data will be used in the model 

through different simulations in accordance with the quality of the model inference information 



indexes. In spite of the fact these data will be available only for very limited periods, their impact on 

the whole period outputs may be substantial. This is related to the cross-entropy optimal and 

systemic properties. 

2) The NCEE methodology  
i. The NCEE rationale: 

 
In line with the rationale for the proposed methodology, the following recent literature-based 

evidence is non-extensive entropy related: 

 The important fact established in recent years is that time-space high frequency (e.g., every 

minute, hourly, daily) data, that is, Big Data, display Power Law (PL) in most cases. Once 

aggregated to a lower frequency (e.g., quarterly, yearly) scale, these data in the majority 

of cases display the Gaussian law, noting a plausible, transitional exponential law. 

 Non-extensive entropy, as such, models the non-ergodic systems which compound the 

Pareto-Levy stable structure converging in the long range to the Gaussian basin of 

attraction. In the limiting case, non-extensive entropy converges to Shannon- Gibbs 

entropy, noticing that the maximal magnitude of any random value entropy is achieved 

under its Gaussian distribution  

 PL-related Tsallis entropy should remain, even in the case of a low frequency series, a 

precious device for econometric modelling since the outputs provided by the exponential 

family law—e.g., the Gibbs-Shannon entropy approach—correspond to Tsallis entropy, the 

limiting case when the q-Tsallis  parameter equals unity.  

 A number of complex phenomena involve long range correlations which can still  be seen 

when data are time-scale aggregated. This is probably because of the interactive nature 

between the functional relationships describing the involved phenomena and the 

inheritance properties of power law (PL), or it can depend on their non-linearity. Delimiting 

the threshold values for a PL transition towards the Gaussian structure (or to the 

exponential family law) as a function of the data frequency amplitude is difficult since each 

phenomenon may display its own rate of convergence—if any—towards the central 

theorem limit attractor.  

 Systematic errors from statistical data collecting and processing may generate a kind of tail 

queue distribution. Thus, a systematic application of the Shannon-Gibbs entropy approach 

in the above cases—even on the basis of annual data—could be misleading. In the best 

case, it can lead to unstable solutions. 

 In reverse, since non-extensive Tsallis entropy generalizes exponential family law, the 

Tsallis- q entropy methodology fits well with high or low frequency series.  



 Among the class of a few types displaying higher-order entropy estimators able to 

generalize the Gaussian law, Tsallis non-extensive entropy has the valuable quality of 

concavity—and then stability—along the existence interval characterizing most real world 

phenomena.  

 
ii. The NCEE general formulation: 

To better allow the understanding of the procedure, let us present the NCEE model in its 

general formulation as it follows:  

 (eq.1) 𝑴𝒊𝒏 𝑯𝒒(𝒑//𝒑𝟎, 𝒓//𝒓𝟎, 𝒘//𝒘𝟎) ≡  
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subject to 
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𝒌=𝟏 = 𝟏       
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𝑺
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𝑻
𝒕=𝟏 = 𝟏  

The real q ,  stands for the Tsallis parameter. Above, 
 000 //,//,// wwrrppH q  is nonlinear 

and measures the entropy in the model. Relative entropies of the three independent systems (the 

three posteriors p , r and w  and the corresponding priors 
0p , 

0r  and 
0w , respectively) are then 

summed up using the weights  ,, . These are real positives summing up to unity under the given 

restrictions. The symbol //  is a “distance metric”1 of divergence information. We need to find the 

minimum divergence between the priors and the posteriors while the imposed restrictions must be 

fulfilled. As will be the case in the application, the first component of the criterion function may 

concern the parameter structure of the table, the second component errors on column (or row) 

totals and the last component may concern errors around any additional consistency moment. As 

has been shown in recent literature, this form of entropy displays the same basic properties as the 

traditional Kullback-Leibler relative entropy. The weights  ,,  could be introduced into the 

above dual objective function. The first term of “precision” accounts for deviations of the estimated 

parameters from the prior (generally defined under a support space). The second and the third terms 

of “prediction ex post” account for the empirical error term as a difference between predicted and 

observed data values of the model. As expected, the presented entropy model is an efficient 

                                                           
1 However, note that K-L divergence is not a true metric since it is not symmetric and does not satisfy the triangle inequality.  

 



information processing rule which transforms, according to Bayes’s rule, prior and sample 

information into posterior information. 

As far as the model statistical inference is concerned, from information properties and the 

above formulation of the NCEE result that the model inference information indexes should fulfil the 

basic Fisher-Rao-Cramer information index properties, among them continuity, symmetry, 

maximum, and additivity. 

  
iii. Combining data through the Polish cross-border traffic NCEE model 

 
The objective function of the NCEE model estimation consists of the minimization of the 

weighted divergence between unknown posteriors and priors (see eq.1) of a non-extensive Tsallis 

entropy functional subject to the next Bayesian restrictions: 

 Moment formulation in the form of econometric equations from different samples (model 

data, see eq.2).  

 The random component formulation (we will suppose that all available data are known 

with uncertainty)(see eq.2) 

 The regular conditions must sum the probability space points of each parameter up to unity 

(see eq.3, eq.4 and eq.5). 

 

 

b. Big data quality 

i. - Do you use any big data quality framework (if yes, please put a reference to the 

document)?  

NO 

- Have you developed your own quality indicators (if yes, list them)? 

NO 

ii. Name specific big data quality issues your team ran into (not mentioned before) 

Such as: metadata, data, input, output, accuracy, timeliness, etc. 

There was a problem with mapping measurement points to border crossings and 

mapping measurement point to measurement point of different surveys. Some 

locations may produce bias of measurement – include internal traffic.  

iii. Are these Measurement (variable) or Representation (unit/objects) problems? 

iv. Describe the issue and how you solved/dealt with it 

 

 

 

c. Big Data IT environment 

i. What IT environment was used by your team in your Work package and why? 



Software Purpose of use Remarks 

Produce 
results 

Testing 
purposes (not 
used to 
produce 
results) 

R YES YES We have 
experience in 
using the tool 
for basic 
statistical 
analysis and 
modelling  

GAMS YES  We have 
experience in 
using the tool 
for combining 
data 

 

ii. Is this a big data specific infrastructure? 

NO 

iii. Have you developed your own software for this project, e.g. webscraping tool (if yes, 

list them)? 

NO 

iv. Name specific big data IT issues your team ran into (not mentioned before) 

Such as: hardware (I/O limited, processor limited), software, processing time, 

etc. 

Not a case 

v. Describe the issue and how you solved/dealt with it 

- 

vi. If you used/tested more than one software tool for the same purpose, please list 

pros and cons for each? 

Not a case 

vii. Did the choice of software affect the process of collection, analysis etc.? How did it 

affect it? 

NO 

viii. Did the choice of software affect the quality of data and analysis? How? 

NO 

 

 


