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Definition

INVISIBLE 
WEB

(DEEP WEB)

PHYSICAL 
INTERNET 
DATA

INFRANET 
DATA ABOUT INTERNET USAGE

INTRANET

TOPOLOGY, TRAFFIC, DEMOGRAPHY, GEOGRAPHY

OUTSIDE INTERNET

I
N
T
E
R
N
E
T

CYBERSPACE (Contents in electronic format)

CONTENTS

OPEN 
(PUBLIC) 
INTERNET

EMAIL, FORUMS, USENET NEWS

WEBSPACE

VISIBLE WEB

INVISIBLE 
INTERNET



42
5

1

0 0 1 1  0 0 1 0  1 0 1 0  1 1 0 1  0 0 0 1  0 1 0 0  1 0 1 1

Definition (II)
SIZE

Library catalogues 40,000 
webOPACs

Other bibliographic databases

Reference: Encyclopaedias, 
dictionaries
Numeric data, statistics
Textual, including full text

~22%
Adobe Acrobat, PostScript
Multimedia files
Fee or registration required

Documents repositories and 
electronic journals

Active pages ASP, PHP 50? Millions

INVISIBLE INTERNET
INFRANET Bibliographic 

Databases

Alphanumeric 
Databases

2 - 50 times larger than visible web

200,000 
databases

100+ millions

over 10.000 
ejournals

INVISIBLE 
WEB Non-textual web 

pages
Gateway

Orphaned pages
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Definition (III)

R  &  D Universe
(~ 10%)

C   Y   B   E   R   S   P   A   C   E
(= INTERNET)

WWW Infranet

CYBERMETRICS (=Internetometrics)

WEBOMETRICS  BIBLIOMETRICS

USER  STUDIES  +  INFORMETRICS  +  CYBERINDICATORS
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C Y B E R S C I E N T O M E T R I C S
~ CYBERMETRICS

Email Fora

R  &  D Universe
(~ 10%)

C   Y   B   E   R   S   P   A   C   E
(= INTERNET)

WWW Infranet

CYBERMETRICS (=Internetometrics)

WEBOMETRICS  BIBLIOMETRICS

USER  STUDIES  +  INFORMETRICS  +  CYBERINDICATORS
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C Y B E R S C I E N T O M E T R I C S
~ CYBERMETRICS

Email Fora
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Academic websize

SEARCH ENGINES FAST % academic NorthernLight % academic
com+net+org+int 321.145.911 191.988.240
edu+gov+us+mil 44.119.775 73,00% 30.154.646 63,65%
uk 18.046.350 20,03% 9.428.956 22,21%
jp 34.990.242 11,82% 10.985.411 15,68%
au 7.713.862 26,85% 3.910.181 28,72%
at 3.757.574 20,70% 1.907.733 22,81%
tw 5.249.196 37,32% 1.706.260 19,23%
kr 7.968.209 20,23% 2.459.319 13,02%
pl 4.774.545 5,50% 1.300.984 5,74%
be 2.301.292 18,29% 1.099.258 19,73%
mx 1.747.649 6,49% 765.964 4,28%
sg 598.150 27,78% 267.981 14,27%
nz 1.351.116 14,17% 690.310 14,49%
za 1.424.812 15,36% 676.040 13,69%
il 914.378 29,93% 484.455 21,87%
ar 1.739.033 6,37% 675.991 5,58%

Number of webpages/domain (July 31th 2001)
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New units
Unit R&D scenario Suggested analysis

Geographical Analysis
Institutional type analysis
Informetric distributions

Institutional site Cyberscientometrics
Web site Web data mining
Documents Formal (articles in ejournals) 

and informal communication
Bibliometric analysis

Pages Complete Web Informetric distributions
Objects Multimedia objects Typology and 

characteristics analysis
"Sitation" analysis
Co-link analysis
Graph theory
Webmetrics:Log-files 
analysis
User studies

Inter/intra servers traffic Traffic analysis
Search results Bias: precision, recall

Usage User behaviour
Search engines

Traffic

Academic and R&D web sites

Links Hypertext citations

Server logs (visits) 

Domain/subdomain
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Rich files

Domains Total pdf ppt ps rtf doc xls %
ac.uk 2.524.400 382.790 30.178 108.550 24.100 153.601 15.789 28,32

ac.jp 1.790.400 236.461 9.300 43.302 1.020 25.540 7.210 18,03
edu.au 1.499.300 247.870 17.500 22.070 17.791 85.143 9.310 26,66

edu.tw 884.050 35.650 25.549 6.972 1.279 81.183 11.600 18,35
ac.at 851.200 67.907 3.720 8.090 2.707 14.973 1.804 11,65

ac.kr 717.870 46.681 33.100 11.317 571 15.092 2.900 15,28
ac.il 650.500 18.944 4.380 17.814 1.900 24.700 1.210 10,60
ac.be 629.300 44.946 3.303 5.352 697 7.914 1.140 10,07

ac.za 497.560 12.911 2.430 1.602 718 7.130 4.070 5,80
ac.nz 475.600 20.455 1.400 2.869 1.930 4.070 391 6,54

edu.pl 440.450 7.772 434 4.521 650 3.940 419 4,03
edu.sg 363.000 30.969 2.876 1.667 633 5.977 512 11,74

edu.ar 239.340 9.476 516 838 955 4.521 610 7,07
edu.mx 71.383 1.820 120 0 186 275 257 3,72

Google (Feb. 12, 2002)
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Applying “old” methods

• Informetrics
– Data behaviour in the R&D cyberspace

• Informetric distributions

• Dynamics and evolution in the Web and email fora

• Scientometrics
– Citation analysis

• Impact factor in the eWorld: Electronic Journals

– R&D evaluation: Quality assessment
• Formal and informal communication in the cyberspace

– STM indicators

– Case studies
• International Cooperation

• Development countries, Gender, etc…

• Bibliometrics
– “Deep Web”/ Invisible Internet
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A new discipline (I)

• Traditional approach shortcomings: Theory
– Websites are not papers

• But they can cover extra R&D activities

– Web communication is informal
• But it is sometimes peer-reviewed or quality controlled

– Hypertext links are not Bibliographic citations
• But analysis methods could be the same

– Structure of the Web R&D is chaotic
• But due to different information architectures

• Traditional approach shortcomings: Methods
–Available databases (~search engines) are not good

• No exhaustive coverage, but you can use several of them
simultaneously

• Irregular behaviour, but you can use your own robots/agents
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A new discipline (II)

• New research agenda: Cyberinformetrics
– Web data architecture (KO, data mining)
– Hyperlink topology
– Comparative search engines analysis

• New research agenda: Cyberscientometrics
– Non-publication oriented activity of scientists
– R&D cybergeography and cyberdemography
– New units: Institutional websites

• Real world and virtual ones

– New indicators
• Visibility (WebIF)
• Popularity: Users behaviour

• New research agenda: SciTechnoEconometrics
– Sitations analysis is better suited for uncover technological and
economic impact of the research activity
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What is needed?

• Theoretical developments
– A new “sitation” theory

• Explanations about and behind linking behaviour
• A classification of sitations

• Powerful tools
– Automatic data extraction software

• Reliable, flexible and comprehensive

– Automatic data classification software
• Data mining

– Improved visualisation techniques

• Empirical data
– Define and evaluate new statistics
– Build a full set of new sitation databases

• Including impact, visibility and popularity indicators



42
5

1

0 0 1 1  0 0 1 0  1 0 1 0  1 1 0 1  0 0 0 1  0 1 0 0  1 0 1 1

Broadening metrics research
• Cybermetrics/Webometrics is not only devoted to
apply traditional scientometrics research agenda to
the information in the Internet

– Although descriptive analysis of the R&D output and scholarly
communication in the Net are badly needed

– Although applying informetric analysis to the Web is theoretically
very interesting

–Although eJournals and informal publication requires further
analysis

• But Cybermetrics/Webometrics is also a complete
new discipline

– With its own different theories to be built, tasks to be done, units
to be defined, methods to be developed and problems to be
solved
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Description by agents and bots

• Automatic mapping
– Quantitative description of websites
– Compilation of the external links

• Visibility
– Web Impact Factor (WebIF)

• Search engines
– Altavista
– FAST (alltheweb)
– Hotbot
– (Google)

• Popularity
– Relative popularity (Alexa)
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Alexa
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Building descriptive indicators
INDICATOR MEASUREMENT
Size Total number of web pages in a website
Files size Volume (bytes) of all the files in a website
Density 
(hypertextual)

Mean number of links (total) per page

Density 
(multimedia)

Mean number of multimedia objects per webpage

Depth Maximum number of levels (directories and subdirectories) of a site

Luminosity Total number of links that appear in a website (both internal, for 
browsing purposes, and external that refer to other websites)

Browseability The number of internal links in relation to the total number of pages 
of a website.

Endogamy Percentage of unique internal links in relation to the total number of 
unique links

Validity 
(hypertextual)

Percentage of valid links in relation with the total number of links

Popularity Number of different visits (sessions) received in a given period
Connectivity Total number of unique links issued and received by a site
Visibility Total number of unique external links received by a site
Impact 
(WebIF)

Total number of unique external links received in a site, divided by 
its number of pages
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Relative position # Webpages #
Universidade de São Paulo (SP) 30.982 3 128.698 1
Universidade Estadual de Campinas (SP) 58.910 7 92.728 2
Universidade Federal do Rio Grande do Sul (RS) 2.846 1 69.731 3
Universidade Federal de Santa Catarina (SC) 171.395 29 69.294 4
Universidade Estadual Júlio de Mesquita Filho (SP) 152.536 21 44.100 5
Universidade Federal do Rio de Janeiro (RJ) 140.136 19 43.800 6
Universidade Federal de Minas Gerais (MG) 140.135 18 41.200 7
Universidade Federal do Paraná (PR) 207.920 35 31.700 8
Universidade Federal de Pernambuco (PE) 243.846 37 30.100 9
Pontifícia Universidade Católica do Rio de Janeiro (RJ) 83.428 11 29.500 10
Universidade Católica de Brasília (DF) 146.738 20 29.100 11
Universidade de Brasília (DF) 64.989 8 28.900 12
Pontifícia Universidade Católica do Rio Grande do Sul (RS) 66.512 9 22.200 13
Universidade Federal da Bahia (BA) 170.865 28 18.300 14
Universidade Federal de São Carlos (SP) 480.514 70 14.079 15

SIZE 
Webindicators of the Brazilian Universities (Oct. 2001)

UNIVERSITY POPULARITY

Webindicators
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Sampling EU R&D in the Web

• Identification of the University
websites
– Paper directories (World of Learning)
– Web directories and search engines

• Manual indexing
– Geographic codes (NUTS)
– Subject allocation

• UNESCO codes
• To be superseded by ISI classification

– Institutional level
• University, Faculty
• Department, research team or group
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EU University sites (Jan. 2002)

Germany 7.593 4.579.339 603,1 3.664.638 482,6 0,80 11.664.140

United Kingdom 6.883 3.860.518 560,9 4.974.993 722,8 1,29 12.706.124

Spain 2.158 693.764 321,5 456.555 211,6 0,66 2.238.265

Italy 1.188 1.023.415 861,5 444.413 374,1 0,43 1.723.412

Netherland 890 1.810.831 2034,6 484.738 544,6 0,27 2.574.169

France 875 469.578 536,7 234.351 267,8 0,50 1.322.134

Finland 815 533.540 654,7 387.178 475,1 0,73 1.897.078

Austria 800 458.749 573,4 220.083 275,1 0,48 1.158.275

Belgium 761 218.759 287,5 120.907 158,9 0,55 605.527

Portugal 570 157.723 276,7 127.610 223,9 0,81 466.305

Sweden 323 532.628 1649,0 270.954 838,9 0,51 1.393.740

Ireland 322 109.737 340,8 69.984 217,3 0,64 296.108

Greece 216 137.932 638,6 64.320 297,8 0,47 301.694

Denmark 191 213.894 1119,9 124.270 650,6 0,58 553.911

Luxembourg 24 9.935 414,0 3.556 148,2 0,36 26.239

Total 23.609 14.810.342 627,3 11.648.550 482,6 0,80 38.927.121

Country
University 

Sites
Pages Pages/site

External 
links

External 
Links/site 

External 
Links/page

Total 
Objects
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Impact of EU webspace

links from: SELF EU G7 OECD NAFTA INT OECD+INT
uk 52,11% 16,92% 11,51% 8,80% 3,37% 3,72% 5,87%
de 53,56% 10,92% 6,44% 5,14% 0,93% 1,24% 2,90%
nl 43,96% 3,71% 0,61% 1,66% 0,34% 0,53% 1,01%
se 45,83% 3,56% 0,52% 1,62% 0,39% 0,48% 0,97%
it 17,16% 2,47% 1,57% 1,26% 0,44% 0,30% 0,71%
at 23,87% 1,89% 0,36% 0,89% 0,19% 0,25% 0,52%
fr 10,35% 1,12% 0,78% 0,67% 0,35% 0,25% 0,43%
fi 30,69% 1,15% 0,23% 0,58% 0,22% 0,27% 0,40%
dk 31,82% 1,20% 0,22% 0,58% 0,11% 0,20% 0,36%
ie 11,61% 1,14% 0,20% 0,48% 0,10% 0,12% 0,27%
es 12,59% 0,74% 0,28% 0,44% 0,23% 0,10% 0,24%
be 19,58% 0,89% 0,15% 0,39% 0,05% 0,12% 0,23%
pt 17,64% 0,49% 0,12% 0,23% 0,06% 0,10% 0,16%
gr 6,85% 0,18% 0,06% 0,08% 0,01% 0,02% 0,05%
lu 4,41% 0,04% 0,01% 0,02% 0,00% 0,00% 0,01%

• Web Sample
• Altavista (www.altavista.com)
• EU, G7, NAFTA, OECD, INT



42
5

1

0 0 1 1  0 0 1 0  1 0 1 0  1 1 0 1  0 0 0 1  0 1 0 0  1 0 1 1

EU and the OECD in the web
EU G7

fr 7.501.595 4,06% fr 7.501.595 1,65%
de 43.007.182 23,29% de 43.007.182 9,44%
it 9.536.541 5,16% it 9.536.541 2,09%
uk 17.709.855 9,59% uk 17.709.855 3,89%
at 3.723.531 2,02% ca 8.534.519 1,87%
be 2.234.783 1,21% us 7.608.884 1,67%
dk 4.189.957 2,27% edu 32.368.302 7,10%
fi 3.417.324 1,85% gov 3.167.604 0,70%
gr 1.117.552 0,61% mil 1.044.926 0,23%
ie 838.783 0,45% jp 34.342.803 7,54%
lu 187.595 0,10% TOTAL +30+60%455.708.615 36,17%
nl 7.139.458 3,87% NAFTA
pt 1.325.092 0,72% ca 8.534.519 3,44%
es 3.821.182 2,07% us 7.608.884 3,07%
se 4.766.777 2,58% edu 32.368.302 13,04%
eu.int 154.645 0,08% gov 3.167.604 1,28%
TOTAL +30% 184.664.294 59,93% mil 1.044.926 0,42%

gTLD mx 1.794.497 0,72%
int 404.700 0,13% TOTAL +60%248.173.201 21,97%
com 246.641.472 76,32% OECD
net 38.693.945 11,97% TOTAL 561.400.911
org 37.422.032 11,58%
TOTAL 323.162.149

Web Sample
• FAST (www.alltheweb.com)
• OECD + 100% INT
• G7 + (60%+30%) INT
• NAFTA + 60% INT
• EU + 30% INT
(incl. 100% eu.int)
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Time for demonstrations

• Recovering Infranet resources
– Clients Z39.50

• Size, density and link quality
– Link-checkers

• Digital archiving
– Downloaders
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Questions?

Thank you


