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Methods for Ranking Scientists

Evaluation of scientists by “experts”
– e.g., surveys 

Citation Analysis
– Task: Compute a score for the “objects”

Hybrid method of previous two
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Drawbacks of various scientists 
ranking methods

Not measure the importance of papers
Affected by “big hits”
Not measure productivity
Need to set administrative parameters
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H-index

Published by J.E. Hirsch in Oct. 2005
Was known at least two years earlier
Definition:
A researcher has h-index h if 
– h of his Np articles have received at least h

citations each
– the rest Np-h articles have received no more than 

h citations each
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H-index

Calculates the broadness of a researcher
Productivity
Impact

Not affected by “big hits”
Not affected by “noise”



SAW20076

Index a 

Nc,tot≥h2

Definition:
A researcher has index a if

Nc,tot=ah2

Second metric-index
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H-index drawbacks

It is a growing function over time
Does not show scientist’s inactivity or 
retirement
Scientists with short scientific life are out of 
competition
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Contemporary H-index

Definition (in Scientometrics, 72(2), 2007):
A researcher has contemporary h-index hc if 

– hc of his Np articles have Sc(i)≥hc

– the rest Np-hc articles have Sc(i)≤hc

– Sc(i)=γ * (Y(now) - Y(i) + 1)-δ |C(i)|
– In our experiments: γ=4 and δ=1

An old article gradually loses its “value”
Show how “active” a researcher is
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Trend H-index

Definition (in Scientometrics, 72(2), 2007):
A researcher has trend h-index ht if 

– ht of his Np articles have St(i)≥h
– the rest Np-ht articles have St(i)≤h

– In our experiments: γ=4 and δ=1
An old citation gradually loses its “value”
Shows how “trend” the work of a researcher is
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Age Decaying H-index

Definition:
A researcher has Age Decaying h-index had if 

– had of his Np articles have Sad(i)≥had

– the rest Np-had articles have Sad(i)≤had

– In our experiments: γ=4 and δ1=δ2=1
An old article gradually loses its “value”
An old citation gradually loses its “value”
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The second metric “a” of h-index

A factor a is defined as:
– Nc,tot=ah2

For h-index generalizations, instead of Nc,tot we use 
the sum of each paper score Sad(i):
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H-index generalizations

Contemporary
Trend
Age Decaying

– Scientists, journals, conferences or any other kind 
of semantic grouping of articles
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Experiments

DBLP collection (http://dblp.uni-trier.de/)
– Data timestamp: March 2006

DBLP includes data for authors, journals and 
conferences
Focuses in the DB area
“Names Problem” is solved 
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Experiments – h-index

12110203.521710.Yehoshua Sagiv
31410413.60179.Hector Garcia-Molina
1309132.81188.Umeshwar Dayal
1549943.06187.Rakesh Agrawal
9310243.16186.Catriel Beeri

14310712.96195.Won Kim
12413593.39204.Philip A. Bernstein
15018963.91223.David J. DeWitt
22717833.37232.Jeffrey D. Ullman
19321803.78241.Michael Stonebraker
NpNc,totahName
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Experiments – Age Decaying h-index

811162.621310.Christos Faloutsos   
7894.07139.Hector Garcia-Molina  
910182.95148.Jeffrey F. Naughton   
1133.41147.David J. DeWitt       
2224.18146.Jeffrey D. Ullman     
1321692.85155.Alon Y. Levy          
25221002.79164.Dan Suciu             
65133.08163.Serge Abiteboul       
56233.19162.Jennifer Widom        
4473.28161.Rakesh Agrawal        

Pos 
by ht

Pos 
by hc

Pos 
by h

aadhadName
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Experiments – h-index for scientists
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Experiments – h-index for scientists
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Experiments – h-index for scientists
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Experiments – H-index for conferences

1224803.961110.oodbs
3135804.79119.icdt
424122.86128.adbt

1015273.65127.eds
4346583.89136.edbt

133814865.80165.er
197033076.83224.icde
77638835.74263.pods

219297297.10372.vldb
2059122616.05451.sigmod
NpNc,totahName

76093213.71810.ssdbm
710302114.1889.cikm
3163312.6998.webdb

134346583.92117.edbt
610742434.08116.kdd

113135805.27125.icdt
22197033078.01174.icde
2677638835.32203.pods
37219297296.94252.vldb
452059122615.85321.sigmod

hNpNc,totachadName
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Experiments – H-index for conferences
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Experiments – H-index for conferences
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Experiments – H-index for journals

2381895.25610.dpd
7733168.7769.dke

49393886.0688.ipl
2814085.0397.vldb
8778637.13116.debu
3787404.37135.tois

134911425.07154.sigmod
93412084.71163.is

138815204.69182.tkde
59893293.88491.tods

NpNc,totahName

67733166.52510.dke
133787407.1459.tois
63181565.6768.jiis

1693412087.5167.is
62381893.8276.dpd
92814082.82125.vldb

118778633.49124.debu
18138815205.77123.tkde
15134911424.94132.sigmod
4959893297.71131.tods
hNpNc,totaadhadName
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Experiments – H-index for journals
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Conclusion

Evaluation of scientists based on citation analysis
Evaluation of publication forums based on citation 
analysis
H-index shortcomings:

– Active – inactive scientists
– Significant works in the past – not any more significant

H-index generalizations on the time dimension
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AGE DECAYING H-INDEX FOR SOCIAL 
NETWORKS OF CITATIONS

Thank you for your attention!

D. Katsaros, A. Sidiropoulos, Y. Manolopoulos

Presenter: Apostolos Papadopoulos


