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SCIENCE AS A “GROUP ACTIVITY”

• Advances in science are the result of group effort
– No scientists stands alone by himself

• Direct collaborations
– Co-authorship

– Visiting researcher, residency

– National / multinational projects

• Indirect collaborations
– Acknowledgement

– Citation (invisible school)
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8 countries
67 institutions
168 individuals
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INDIRECT COLLABORATION THROUGH 
LITERATURE CITATION
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UTILITY OF CITATIONS

Trace citations back to the past 
to find relevant literature.

Trace citations forward to find 
how an article was used by others.

Observe concentration of citations
to know which article had an 
impact on later research.



MEASURING
RESEARCH EXCELLENCE
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WHY QUANTITATIVE ANALYSIS?

• Sheer volume of scholarly information hampers 
efficiency

• Today’s scientific research takes place in a global
and multidisciplinary context

• New emerging fields make it difficult to determine 
relevancy

• Selectivity is a must to maximize the scientific 
investment and minimize its risk

• Quantitative analysis is an attempt to make 
decision more rational and scientific
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HOW TO MEASURE
RESEARCH EXCELLENCE

• Research excellence is an outstanding
contribution to advance our lives by adding new 
knowledge and perspectives

• Only experts with relevant knowledge can 
recognize such superiority in quality

• Measuring research excellence by literature citation 
is an attempt to proxy expert judgment by 
observing the influence on later publications

• It requires a systematic review to envisage, 
attribute, and compare
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Chandrasekhar S. 
Stochastic problems in Physics and astronomy. 
Reviews of Modern Physics . 15(1):0001-0089. 1943.
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Until today, Chandrasekhar’s work has been cited in  85 countries 
including: USA, Japan, France, England, Italy, Germ any, Canada, 
India, Russia, Israel, and many more!



RESEARCH FRONT
METHODOLOGY
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Which SPECIALTIES 
is India contributing 
most?

Which SPECIALTIES 
is India contributing 
most?

Who are the 
leading those 
SPECIALTIES?

Who are the 
leading those 
SPECIALTIES?
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CLUSTERING APPROACH
TO IDENTIFY “SPECIALTIES”

• Research Front is a group of papers based on the 
frequent co-citation patterns
– More granular than analyzing by discipline

– More contextual than analyzing individual papers or 
journals

Documents Specialties Disciplines
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RESEARCH FRONT METHODOLOGY

1. When paper A and B are
“co-cited” by paper P, 
A and B are likely to have
topical relevance.

2. When this “co-citation” is
frequent, it forms a group
of papers that are “topically
associated” to one another.

A

B

C

A

P

B

Small, H. Co-citation in scientific literature: new measure of relationship between two documents.”
Journal of the American Society for Information Science, 24 (4): 265-269, 1973.
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RESEARCH FRONT
AWARD SELECTION
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WORLD CLASS RESEARCH FROM INDIA

• Selecting world-class “high-impact research” by 
Indian authors

• Based on the ESI Research Fronts dataset
– Essential Science Indicators, 2008 6th bimonthly update

– Includes 40,715 Highly Cited Papers (Top 1% papers 
determined by category and by publication year) to form 
6,596 Research Fronts clusters

• India subset
– 267 Research Fronts were selected as “India Research 

Fronts”, including at least one “India” paper (i.e. at least 
one author address is India)
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AWARD SELECTION

• Basic criteria
– There are at least 4 core papers in the front

– There are at least 2 core papers with “India” in author 
address

– Either most cited country, institution, or author must be 
from India to be recognized as fronts led by Indian 
researchers

– The most cited author, or the author with the most number 
of papers in the front will be selected as award recipient

• Special consideration
– If found as multi-national effort, India’s contribution was 

carefully examined. Dropped if India is not among the top 
3 countries
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Please join us
in congratulating

THOMSON REUTERS
RESEARCH FRONT
AWARD WINNERS
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RESEARCH FRONT #1751
• Advanced oxidation processes and techniques

• Pandit AB and Gogate PR are co-authors of 2 highly-cited 
review papers in the field of Environment/Ecology published 
in 2007, attracting 293 citations in total

• Both authors are affiliated with the Mumbai University 
Institute of Chemical Technology

• 2 authors are the most cited, bringing MUICT as the most 
cited institution in this front

•
13

Total 
papers

29321003

India 
cites

India 
papers

Total 
cites



22Title of Presentation (Edit using View Menu > Header and Footer)

RESEARCH FRONT #7435

• MHC binding using SVM

• 2 Indian papers were found in this unique research 
front in the category Computational Biology

• Both papers were published by authors affiliated 
with the Institute of Microbial Technology

• 2 authors, Raghava GPS and Bhasin M , are 
ranked on the top of author list
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Total 
papers

912276

India 
cites

India 
papers

Total 
cites
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RESEARCH FRONT #6810
• Antioxidant metabolism and defense system in higher  

plants

• Jaleel CA and Panneerselvam R are co-authors of 9 highly-
cited papers related to Plant Science and 
Biology/Biochemistry, attracting 203 citations in total 

• Gopi R co-authored 8 of those 9 papers, attracting 190 
citations in total 

• Three authors are named as corresponding authors in either 
of those 9 papers, all affiliated with Annamalai Univ

•
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Total 
papers

25910394

India 
cites

India 
papers

Total 
cites
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RESEARCH FRONT #9007

• Chirality-sensing supramolecular systems

• In this relatively young research front, 6 papers 
were published from India and all by CSIR, 
attracting 209 citations

• Ajayaghosh A was the most cited author in this 
front, contributing to all 6 papers
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Total 
papers

2096335

India 
cites

India 
papers

Total 
cites
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Join us to celebrate the world-class research from India!


