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Evaluation of Internet resources

● Data collection

● Quantitative analysis and data set selection for
mapping analysis

● Qualitative analysis : network mapping
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Data collection

● Query to the Altavista search engine
scientometri* or bibliometri* or scientometry or bibliometry

– > 3518 URL found
– > 1010 URL display

● Auresys robot (CRRM, http://193.51.109.166)
– submit the same query to Altavista
– propagating search from links present in the 1010 pages
– build an local HTML pages database responding to the query

– > collect the HTML pages and exceed the Altavista limit

HTML pages locations
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Auresys propa gatin g search
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Auresys stora ge of HMTL pa ges

● Storage the HTML pages set after
– only retaining pages responding to the query

– removing duplicate pages visited

– data organization : pages classified according to
• hosts

• internet domain

• relevance index (wais index)

• page categories : form action, directory, text, normal

– extracting information for bibliographic reference creation

Bibliometric Bibliometric analysisanalysis
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Auresys biblio graphic reference
TIT  : PROGRAMME
IND  :  28
LNG  : english
NMP  : 2230
TAG  : Nom : GENERATOR<br> Content : Mozilla/4.03 [en] (Win95; I) [Netscape];
NIM  : 0
MCT  : scientometri;
DOM  : fr
NMO  : 1
DTR  : Mon Oct 26 21:59:33 1998
DMO  : Tue Aug  4 18:18:38 1998
NFS  : 436
URL  : http://cournot.u-strasbg.fr/divers/apr98.html
HST  : cournot.u-strasbg.fr
HXT  : www.business.auc.dk;
ABS  : and Public Science, Research Policy, Vol.26, pp.317-330. to Laurent BACH: Eval u
       of large Research Programmes * Bach L. et al., 1995 "Evaluation of the economi
       effects of BRITE-EURAM programmes on the European industry" Scientometri cs,...
AIN  : http://cournot.u-strasbg.fr/divers/;
AEX  : http://www.business.auc.dk/homepage.html;
IMG  : Aucune
PRF  : 0
TFI  : 13834
TST  : 12711
MLS  : Aucun
WAY  : cournot.u-strasbg.fr/divers/apr98.html;
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Quantitative analysis
Selection of data set for qualitative analysis

Depth Time
spending

Visited
pages

Found
pages

Found
hosts

(A set)

Cited
hosts

Cited
hosts

from A
(B set)

Citing
hosts

from B
0 13 h 1010 421 299 1189 64 76

1 21 h 4029 501 315 1249 67 89

2 44 h 12612 597 321 1367 83 93

3 149 h 37529 783 331 1785 97 97

388 pages388 pages

80
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Hosts holdin g numerous pa ges

CRRM .UNIV -M RS .F R 39
HUB .IB .HU-B E RLIN .DE 17
W W W .THE -S CIE NTIS T.LIB RA RY .UP E NN.E D 16
W W W .CHE M .UV A .NL 16
G O P HE R.RZ.UNI-DUE S S E LDO RF .DE 15
W W W .INF O RM A TIK .UNI-TR IE R.DE 12
W W W .CINDO C.CS IC .E S 12
TP A C.G CA TT.G A TE CH.E DU 12
W W W .DG P S .DE 11
W W W .UNI-TRIE R.DE 10
W W W .A S IS .O RG 10
S A HA RA .F S W .LE IDE NUNIV .NL 10
W W W .E NS S IB .F R 9
W W W .S RI.CO M 8
S Y Y .O ULU.F I 8
S HE RLO CK .B E RK E LE Y .E DU 8
A I. IIT.NRC.CA 8
others 562

uns elec ted hos ts 397
CRRM .UNIV -M RS .F R 39
HUB .IB .HU-B E RLIN .DE 17
W W W .THE -S CIE NTIS T.LIB RA RY .UP E 16
W W W .CHE M .UV A .NL 16
W W W .INF O RM A TIK .UNI-TRIE R.DE 12
W W W .CINDO C.CS IC .E S 12
W W W .A S IS .O RG 10
S A HA RA .F S W .LE IDE NUNIV .NL 10
W W W .E NS S IB .F R 9
W W W .S RI.CO M 8
S Y Y .O ULU.F I 8
S HE RLO CK .B E RK E LE Y .E DU 8
A I.IIT.NRC.CA 8
W W W .RA ND.O RG 7
W W W .LIB .NCS U.E DU 7
W W W .A S LIB .CO .UK 7
W W W -S LIS .LIB . INDIA NA .E DU 7
others 185

Complete data setComplete data set
Selected data setSelected data set



09 july 1999 CYBERMETRICS’99, Colima Univ           Hervé Rostaing 9

The most often cited hosts

none 506
CRRM .UNIV -M RS .FR 22
S A HA RA .FS W .LE IDE NUNIV .NL 13
W W W .P S Y CHO LO G IE .UNI-TRIE R.DE 11
W W W .P S Y CHO LO G IE .UNI-FRE IB URG .DE 11
W W W .P S Y CHO LO G IE .HU-B E RLIN.DE 11
UNIO N.NCS A .UIUC.E DU 11
E ZINFO .UCS .INDIA NA .E DU 11
XXX.LA NL.G O V 10
W W W .IS INE T.CO M 10
W W W .E LS E V IE R.NL 10
W W W .W 3.O RG 9
W W W .INDIA NA .E DU 9
W W W .DB .DK 9
W W W .A S IS .O RG 9
W W W .A DO B E .CO M 9
W W W .Y A HO O .CO M 8
W W W .UM U.S E 8
W W W .NLC-B NC.CA 8
W W W .IIT.NRC.CA 8
W W W .CO RP S E RV .NRC.CA 8
W W W .CINDO C.CS IC.E S 8
INFO .LIB .UH.E DU 8
others 2437

none or uns elec ted hos ts 671
CRRM .UNIV -M RS .F R 22
S A HA RA .F S W .LE IDE NUNIV .NL 13
E ZINF O .UCS .INDIA NA .E DU 11
W W W .IS INE T.CO M 10
W W W .A S IS .O RG 9
W W W .UM U.S E 8
W W W .NLC-B NC.CA 8
W W W .CINDO C.CS IC.E S 8
INFO .LIB .UH.E DU 8
W W W .UNI-B IE LE FE LD.DE 7
W W W .THE -S CIE NTIS T.LIB RA RY .UP 7
W W W -S LIS .LIB .INDIA NA .E DU 7
W W W .O CLC.O RG 6
W W W .IB .HU-B E RLIN.DE 6
W W W .CHE M .UV A .NL 6
S HUM .CC.HUJI.A C.IL 6
S HE RLO CK .B E RK E LE Y .E DU 6
CO O M B S .A NU.E DU.A U 6
others 157

Complete data setComplete data set Selected data setSelected data set
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Hosts  havin g a great citation activity

W W W .CINDO C.CS IC.E S 71
TO RNA DE .E RE .UM O NTRE A L.CA 31
CRRM .UNIV -M RS .FR 30
W W W .UNI-B IE LE FE LD.DE 21
O LY M P E .S CINFO .U-NA NCY .FR 15
W W W .S TE DE TS O M IK K E E R.DK 11
S UNS ITE .INFO RM A TIK .RW TH-A A CHE N.D 9
S HE RLO CK .B E RK E LE Y .E DU 8
LUCIE N.S IM S .B E RK E LE Y .E DU 8
W W W .P A S TE UR.FR 7
W W W .CHE M HE RITA G E .O RG 6
W W W .A S IS .O RG 5
W W W .V A LLE S NE T.O RG 5
W W W .CNA M .FR 5
W W W .INFO RM A TIK .UNI-TRIE R.DE 4
W W W .B IO CHE M S O C.O RG .UK 4
W W W .Y A HO O .CO M .S G 4
W W W .P HILO S .RUG .NL 4
others  c ite les s  than 4 hos ts

W W W .CINDO C.CS IC.E S 71
TO RNA DE .E RE .UM O NTRE A L.CA 30
CRRM .UNIV -M RS .F R 24
W W W .UNI-B IE LE F E LD.DE 21
S UNS ITE .INFO RM A TIK .RW TH-A A CHE N.DE 9
W W W .P A S TE UR.F R 7
S HE RLO CK .B E RK E LE Y .E DU 6
W W W .A S IS .O RG 4
W W W .INF O RM A TIK .UNI-TRIE R.DE 4
HUB .IB .HU-B E RLIN.DE 3
W W W .IB .HU-B E RLIN.DE 3
W W W .S LIS .INDIA NA .E DU 3
W W W -S LIS .LIB . INDIA NA .E DU 3
CO O M B S .A NU.E DU.A U 2
E ZINF O .UCS .INDIA NA .E DU 2
W W W .E NS S IB .FR 2
W W W .LB O RO .A C.UK 2
others  c ite only  one hos t  

Complete data setComplete data set Selected data setSelected data set
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Distribution of languages for writing
HTML pages in biblio-scientometrics
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Distribution of internet domains
for biblio-scientometrics hosts
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Qualitative analysis :
 mapping the Web for biblio-scientometrics field

● Main goal for mapping the Web
– to create a map useful for web navigation

– to understand the relationship between hosts belonging to a
field of interests

– to judge the central or peripheral character of hosts in relation
to others

– content analysis not possible : full text analysis in different
languages

Mapping the links muddle for host cited and citing positionsMapping the links muddle for host cited and citing positions
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Network mappin g : the components

● node = host name

● arc = relation measure
between two nodes

What relation to measure?
•Hypertext linking to map the
structure of the Web (central
and peripheral hosts)

•Citation phenomena to detect
important hosts (valuable
hosts)

Constraint : the software need a symmetrical matrix for input
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Matrix buildin g

● Cross citation matrix
– for the whole data set

– only for biblio-sciento hosts

– software constraint

331 citing hosts

1189 cited hosts

331 citing hosts

97 cited hosts

97 citing hosts

97 cited hosts

Square matrix but asymmetric matrix !
What measurement ?
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Measure calculation

● X + X t

● xij = xji  = min {xij , xji}
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Map of hosts havin g reciprocal links
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Network analysis : the complete map



09 july 1999 CYBERMETRICS’99, Colima Univ           Hervé Rostaing 19

Filters setup
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Map of hosts havin g links with 2 hosts at least
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Map showing hosts having links with at least 1 host
and showing links between two hosts greater than 1
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Partial map : 1 host deleted
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Partial map : 2 hosts deleted
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Partial map : 3 hosts deleted
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Partial map : 4 hosts deleted
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Network analysis : the complete map
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How to be inform about the directions of the links

● Categorization of the hosts according to the
“citation activity”
– “blind hole host” = only receiving citations without

any return

– “authoritative host” = more often cited than citing

– “hub host” = more often citing than cited

– “bridge host” = nearly as many time cited as citing
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Categorization table of hosts

Number of times that the host  is cited
N
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0 1 2 3 4 5

0
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4

5

Hub
Bridge

Authoritative

Blind holeIsolated

The matrix diagonal is replaced by this categorization indicator



09 july 1999 CYBERMETRICS’99, Colima Univ           Hervé Rostaing 29

Complete map includin g categorization
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Conclusion

● This first experiment must be improved

● The coupling of network analysis and clustering
analysis must be investigated

● The treatment process nowadays used (three
involved softwares : Auresys, Dataview, Matrisme)
must be integrated into Auresys allowing
interactivity possibilities (to switch from map to
Auresys data organization)
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