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Outline

• Why evaluate?  evaluation for quality 

• Different kinds of evaluation 

• single result, a research effort, an individual (for promotion), a research unit (group, 
department, university) 

• Peer review 

• How is a research result evaluated for publication? 

• Paper/artifact 

• How can research impact be evaluated? 

• Bibliometrics 

• What is it?
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Evaluation required to achieve quality

• Competition generates quality 

• Competition requires evaluation 

• Research demands high quality standards 

• No surprise that research is heavily based  on evaluation, 
researchers accustomed to constant assessment
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Peer reviews

• Evaluations mostly done by peers (researchers) for other 
researchers 

• The research edifice relies on the health of peer review 
processes 

• Reviews are done on a voluntary basis, mostly unpaid 

• Health of processes depend on adherence to shared 
principles, competence, dedication, and ethics 

• DO UT DES
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Spectrum of review activities

• Every valuable piece of work is evaluated (peer review) prior to publication 

• Once published, a valuable piece of work is often evaluated by other 
researchers in comparison with other contributions 

• Researchers referee other papers for publication 

• A researcher is evaluated for promotion 

• Researchers participate in promotion committees 

• Researchers write proposals for funding, which are evaluated by other 
researchers 

• Entire institutions (e.g., departments) are evaluated by review committees 
composed of researchers
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Reviewing papers
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Peer review: goals

• Guarantees quality and integrity of diffusion of research 
results 

• Without it there would be no control in scientific 
communication 

• Determines the importance of findings 

• Ensures that previous work is acknowledged 

• Detects plagiarism and fraud 
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Reviewing structure: journals
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Editor in Chief

Editor Editor Editor

Reviewer Reviewer Reviewer

three reviewers is a standard case

editors may desk reject papers



Reviewing structure: conferences
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Program (co)chair(s)

PC member PC member PC member
size varies a lot

Variations: 
• PC members may delegate to reviewers 
• Program board as a further level of hierarchy to manage large PCs

Collective decisions made by PC meetings (or PC board meetings)



Requirements for a peer reviewer

• Expert on the subject matter 

• Understand the quality goals against which the object of evaluation must be 
assessed 

• Able to spend time to produce a detailed and well-motivated report 

• Follow ethical principles (more on ethics later) 

• no conflict of interests 

• fair, based on uniformly applied and well-defined criteria 

• constructive 

• not ego-centric
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Good reviewer from an editor's perspective

• Provides thorough and comprehensive reports, with well 
founded and constructive comments for authors 

• Demonstrates objectivity and consistency in evaluations 

• Submits reports on time 

• Provides clear recommendations to the editor
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Anonymity

• The reviewer is normally undisclosed to authors 

• this is to allow reviewers to be frank in expressing their opinions 

• never to justify unfair behaviors shielded by anonymity 

• The authors may be undisclosed to reviewers by "double-blind" 
review processes 

• to prevent reviewer's decisions based on the authors instead of 
contents 

• Anonymity has inconveniences in both cases, as does removing 
anonymity—discuss
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Reviewing papers

• You must put yourself in a positive mood 

• ask yourself what are the reasons why the paper should be accepted, 
not what are the reasons to reject it! 

• does the paper match the standards expected by the specific venue 
(workshop, conference, journal, book series, …) to which it is 
submitted? 

• in terms of the three golden principles — originality, significance, 
and rigor 

• be constructive: help to improve instead of depressing the authors 

• Carefully weight reasons in favor against reasons against
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The process
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Verdicts

• Accept 

• Reject 

• Revise 

• Conferences normally only have accept, reject, but may 
include a rebuttal phase 

• Acceptance rate normally viewed as a quality indicator 
(high bar)
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Accept, revise, reject

• Remember that s a referee you are not deciding, but recommending, and you can 
use the full spectrum of recommendations 

• Revise is by far the most common, e.e., you help the authors to improve their work 
so that it may become publishable 

• justify your requests and make them clear and actionable 

• Revise normally comes in two forms: minor and major revision 

• Major revision vs reject: give a MR only if you believe that what you are asking can 
be achieved (in a reasonable amount of time) 

• MR is not a completely different paper 

• wasting the author's and the reviewer's time to eventually converge on a paper 
that has lost its interest makes no sense
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Review checklist
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FIRST IMPRESSIONS 
• How does the research stand against 

originality, significance, and rigor? 
• Does the paper use proper structure 

and language?  

ABSTRACT 
• Is it a good summary? 
• Does it include key findings? 
• Length appropriate?  

INTRODUCTION 
• Effective, clear, well organized? 
• Does it introduce and put into 

perspective what follows? 
• Length appropriate?  

MAIN CONTRIBUTIONS 
• Detailed assessment of originality, significance, 

and rigor: 
• Can the contributions be used by others? 
• Is the description of the contribution accurate 

and correct?  
• Is the work clearly described against the state 

of the art? 
• Is previous work adequately acknowledged, 

references correct? 
• Are conclusions clearly stated and justified? 
• Are figures and tables informative?

RECOMMENDATIONS 
• Specific comments to improve the 

technical contribution 
• Specific comments to improve the overall 

presentation structure 
• Should anything be added/removed? 
• Small change requests: style, grammar, 

minor technical problems



Author, editor, reviewer interactions

• Authors interact with editors, who act as mediators in 
communicating with reviewers 

• In rebuttals or when resubmitting after request for 
revision, authors can interact indirectly with reviewers 

• In the case of journals 

• editors monitor and coordinate reviewers 

• editors in chief monitor and coordinate editors
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Project proposals: writing and reviewing

• Beginning researchers submit research proposals for 
approval  

• Independent researchers submit proposals for 
competitive funding 

• Writing proposals is an expensive process 

• Access to competitive funding increasingly hard 

• Success in competition viewed considered important for a 
researcher 
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Research proposals for funding

• Should be written and evaluated against the intended purpose of the funding scheme 

• Bottom-up scheme 

• researchers free to generate their research plans, trying achieve breakthroughs 

• agenda entirely defined by researchers 

• researchers may be inspired and guided by standing open problems that 
concern society or industry 

• they are largely driven by their curiosity  

• often, but not necessarily, results are mainly theoretical 

• evaluation is based on scientific merit, but also on potential use 

• example EU ERC funding
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Research proposals for funding

• Top-down scheme 

• the funding body sets a general research agenda and generates calls 
to which the scientific community has to respond 

• agenda mainly defined by "research consumers" 

• driven by societal/industrial challenges 

• often, but not necessarily, of pre-competitive nature 

• evaluation not only based on scientific merit, but also on potential use 

• example EU H2020 programs, collaboration industry-academia
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Evaluation in promotion processes

• Promotion of researchers often based (non exclusively) 
on peer-review 

• Researchers under review may suggest potential 
reviewers 

• Reviewers provide reports to promotion committees, 
baed on material provided by researchers being reviewed 

• CV, copies of main papers, research statement, 
teaching statement, evidence of impact…
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Evaluating research groups

• The case of departments 

• Done for different objectives, e.g. 

• evaluation/ranking for funding distribution 

• evaluation part of self-improving strategy 

• Examples 

• evaluation of all CS departments of Dutch universities 

• UK REF (Research Excellence Framework) 

• HK RAE (Research Assessment Exercise)
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Evaluating impact of research

• Research outputs —papers, artifacts—  can have impact 

• Impact = positive influence 

• internal to research 

• external to society/industry 

• More specifically 

• X has impact = others (researchers, practitioners) can/do "use" X to 
achieve something useful (from increasing knowledge to innovating society) 

• Another dimension 

• short-term vs long-term
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Impact vs publication count for papers

Reward authors who care about creating useful artifacts that others 
can build on 

Foster research leading to results that are reusable and reproducible 

Value also negative results 

Avoid unsupported claims 

Contrast quantity-oriented publication strategies 

Evaluation effort increases, but number of submissions might 
decrease
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How can impact be assessed?

• Paper 

• is the "quality" of the paper indicated by the "quality" of the venue? 

• then the problem would rating the quality of a venue 

• how has the paper influenced other researchers? 

• is number of citations a good indicator? 

• easy to get, objective 

• how has a paper eventually influenced practice? 

• requires careful investigation 

• hard to achieve, may be subjective
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Quality of a venue

• We already mentioned that there is a shared culture in 
every research community that agrees on ranking of main 
venues 

• There are increasingly popular attempts to quantify 
impact by counting references from other papers to 
papers appearing in a given venue 

• IMPACT FACTOR
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Impact factor

• Impact factor (IF) of a scientific journal captures the yearly average 
number of citations to articles published in that journal; precisely: 

• in any given year, the impact factor of a journal is the number of 
citations, received in that year, of articles published in that journal 
during the two preceding years, divided by the total number of articles 
published in that journal during the two preceding years (can also be 
done for any other period, e.g., 5 years): 

• it is used as a proxy for the academic impact of a journal within its field 

• journals with higher impact factors are deemed to be more important 
than those with lower ones
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and even worse
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Impact factor: evaluation

✤ Easy, appealing, objective 

- Not reproducible by independent audits, depends on examined population (e.g., 
no conferences) 

- Absurd if used for cross-area comparisons 

- see PAMI vs TSE vs VLDB 

- Can be "manipulated" by unfair editorial policies 

- Review articles vs original research 

- Citation counts have highly skewed distributions, the mean number of citations is 
potentially misleading 

- Ranking papers based on IF of the publication venue completely misleading
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Other measures

• h5-index generalizes to venues a metric originally 
introduced to measure both the productivity and citation 
impact of the publications of a researcher 

• It is the h index for articles published in the last complete 
years. In 2018, it is the largest number h such that h 
articles published in 2013-2017 have at least h citations 
each 

• Higher values indicate higher impact 

• Google uses it fo all its indexed publications sources
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Example from Google Scholar
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Example from Google Scholar
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Relation to impact of a paper

• Any of the metrics proposed to assess impact of a venue 
have some merit, but also numerous drawbacks 

• Extrapolating the results to individual paper is completely 
arbitrary 

• These can never be used as replacements for expert 
assessment based on careful peer review 
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Other useful objective data

• Number of downloads for artifacts 

• Number of licenses for artifacts 

• Artifacts associated with papers accepted by 
conference/journal 

• Advances that lead to commercial exploitation or 
adoption by industry or standard bodies.
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Reviewing researchers
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Similar story

• Main bibliometric index is h-index 

• Bibliometrics becoming dominant 

• But exclusive and blind use of bibliometrics dangerous
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H-index

• Captures both the productivity and citation impact of the publications of 
a researcher 

• Suggested in 2005 by Jorge E. Hirsch, a physicist at UCSD, as a tool for 
determining theoretical physicists' relative quality, hence Hirsch index (H-
index) or Hirsch number
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Author ordering

• Does it reflect the level of contribution? 

• convention variability across areas 

• in ICST and Mathematics ordering of authors is generally not significant 
and differs across sub-fields 

• increasingly, the first author is the person who has made the most 
significant intellectual contribution to the work 

• importance of the first author reflected in the common practice of 
referring to a paper by the first author’s name e.g. ‘XXX et al. report 
that…’  

• publishing a paper as the first author may be crucial for the scientific 
career of a Ph.D. student
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Sources of bibliometric data

• Google Scholar is the main open source https://scholar.google.com/ 

• Microsoft Academic https://academic.microsoft.com/ 

• Scopus (Elsevier), subscription based 

• ISI Web of Science (Thomson Reuters), subscription based 

• Scopus and WoS are journal based, not so useful for ICST 

• for a comparison: http://instr.iastate.libguides.com/c.php?g=120420&p=785310 

• Scimago (https://www.scimagojr.com/index.php), powered by the Scopus database 

• For iCST conference ranking http://portal.core.edu.au/conf-ranks/?
search=&by=all&source=CORE2018&sort=arank&page=1
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• Public repositories of bibliographic data 

• dblp https://dblp.uni-trier.de/ 

• ArXiv https://arxiv.org/search/,  Zenodo https://
zenodo.org/ 

•
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Some conclusions
• Bibliometrics became dominant 

• At the same time, increasing awareness of its limitations and dangers 

• Numerical measurements (such as citation and publication counts) must never be used as the sole 
evaluation instrument. They must be filtered through human interpretation, specifically to avoid errors, 
and complemented by peer review and assessment of outputs other than publications. In particular, 
numerical measurements must not be used to compare researchers across scientific disciplines, 
including across subfields of a brad area  

• In the absence of specific indications, author ordering  should not serve as a factor in the evaluation 
of researchers.  

• In assessing publications and citations, the use of public archives should be favored. When using 
ranking and benchmarking services provided by for-profit companies, the respect of open access 
criteria is mandatory. Journal-based or journal-biased ranking services are inadequate for most of 
informatics and must not be used.  

• Any evaluation, especially quantitative, must be based on clear, published criteria. Furthermore, 
assessment criteria must themselves undergo assessment and revision.
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Conclusions
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• The goals of external evaluation via peer review 

• reviewing papers 

• reviewing researchers 

• Quality vs quantity 

• Evaluating for impact 

• Quantitative evaluation and bibliometrics, problems and 
pitfalls


