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Networks 

The plots were generated by Google’s ngram platform. 



If we want to understand a complex system, first we need to know how its components interact with each other. A network is 

a catalogue of a system’s components often called nodes and the direct interactions between them, called links.  

Nodes: people, business enterprises, communication devices, etc. 
Links: acquaintance, sales, cooperation, etc. 

Networks 

Network Nodes Links 

Internet Routers Internet connections 

WWW Webpages Links 

Power Grid Power plants, transformers Cables 

Mobile-Phone Calls Subscribers Calls 

Email Email addresses Emails 

Science Collaboration Scientists Co-authorships 

Actress/actor Network Actors Co-acting 

Protein Interactions Proteins Binding interactions 



Source: Katie Truong 
The Hollywood actress/actor network, where two actesses/actors are connected if they featured the same movie. 



The nature of networks 

Feature Random Scale-free 

Distribution Poisson Power-law 

Emergence of links Random Preferential attachments 

Hubs Not Yes 

Scale Have Don’t have 

Distance Relatively high 
Relatively low (small world 

phenomenon) 

Example Diamond Internet 
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Networks in statistics and their usability 

Network Nodes Links Data sources 

Companies’ sales 

Top 1000 companies in 

Hungary (according to 

domestic sales) 

Sale 

Data referring to yearly total 

sales in 2016 (more than 1 

million forint/transaction) 

International migration Counties Migration (people) 

UN migration database, Total 

migrant stock at mid-year by 

origin and by country of 

destination, 2015 



A 

B 

C 

D 

E  

F 

G 

H 

I 

J 

K 

L 

M 

N 

O 

P 

Q 

R 

S 

UCINET, Netdraw, Analytic technologies 

Top 1000 Hungarian 
companies’ sales network by 

NACE 
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Networks in statistics and their usability 

Network Nodes Links Data sources 

Companies’ sales 

Top 1000 companies in 

Hungary (according to 

domestic sales) 

Sale 

Data referring to yearly total 

sales in 2016 (more than 1 

million forint/transaction) 

International migration Counties Migration (people) 

UN migration database, Total 

migrant stock at mid-year by 

origin and by country of 

destination, 2015 
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America 

Australia and Oceania 

Migration network 



N>10000 
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N>100000 

Africa 
 Asia 

Europe 

America 

Australia and Oceania 

Migration network 



N>500000 
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N>1000000 
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Migration network 



y = 406.16x-1.271 
R² = 0.8423 
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Networks in statistics and their usability 

Companies’s sales network 



y = 91.674x-1.326 
R² = 0.8808 
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• Our results allow us to highlight that in the globalised world, various activities 
(business, migration, etc.) arrange into networks with scale-free topology, and 
through these skeletons the different phenomena, which could be observed by 
official statistics, take place. 

• We should move forward from traditional thinking and traditional distributions. 
The meaning of „average” has lost its importance gradually, there aren’t average 
companies (just tiny or arbitrarily large ones). We should focus on hubs and 
networks behind the numbers, if we wish to increase the quality and relevance 
of statistics. 

• Complex systems and their collective behaviour cannot be recognized soundly 
only by knowing the system’s components. Networks do not end at the borders 
of countries, nor can they be examined effectively at country level: they require 
collaboration at EU and global levels. It may be important to develop official 
statistics in line with network analysis and further researches may need to be 
conducted at European level. 

 

 

 

17 

Conclusion 



Conclusion 
Networks with power law distribution do not have a meaningful internal scale. Observed units (the data 
provider) are not equally relevant. There are few vital and many trivial nodes. The hubs and the small 
world phenomenon allow us to better understand the processes of globalization beyond the figures and 
improve relevance and quality of official statistics. Hence: 

o the presence of Large case units and the European networks of LCU are essential.  These units should 
focus on global networks, the hubs, the MNE-s, the core phenomena and the global supply chain.  

o the exchange of microdata is important in general, but the hubs, their activity and connections should 
be in the centre of interest. 

o official statistics need to reconstruct their data collection work (few vital and many trivial units):  

 rethink the sample selection methods; 

 foster the differentiated checking aspects: more connected nodes are more important than 
others, we need to prioritize in our control system;  

 this actions allow us to reduce the data provider’s burden parallel to allocating more efforts to 
hubs.  



• “Time is our most valuable non-renewable resource, and if we want 
to treat it with respect, we need to set priorities.”  

 

 
― Albert-László Barabási, Bursts: The Hidden Pattern Behind Everything 
We Do 
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Thank you for your attention! 

Áron Kincses 

Deputy President, HCSO 


