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Roots of bibliometrics-based heuristics 

• Golden rule in research evaluation: present all available information about 
an institution, a research group, or a researcher to the decision makers – 
keep nothing secret 

• For the evaluation of universities and other units, comprehensive data on 
organization, resources, research, teaching, and services are compiled and 
made available to review committees 

• Implicit assumption: the “more information and analysis the better … 
ignorance stands in the way of good decision making“ (Hertwig & Todd, 
2003) 

• Some empirical examples show that relying on bibliometric results (i.e. 
ignorance of information) in assessments leads to similar results as more 
expensive procedures (i.e. peer review) 



Studies in the UK Research Excellence 
Framework (REF) context 

• The UK Research Excellence Framework (REF) is a very prominent 
institutional peer review procedure assessing the quality of research in 
the UK 

• It is very expensive, time-consuming, and costly to conduct 

• Bibliometrics might be a cost-efficient (although often criticized) 
alternative to peer review 

• Many researchers investigated the correlation between bibliometrics 
(citations) and peer review (Grand Point Average rankings) of papers 
from various disciplines submitted to the REF 2014 

• Results: citations strongly correlate with peer review at the level of 
institutions and disciplines (coefficients of about 0.8 for some 
disciplines)  



Journal articles winning the prestigious 
Thyssen foundation award 

• Diekmann, Näf, and Schubiger (2012) examined how a jury assigns the 
prestigious Thyssen foundation award to articles 

• They investigated “whether journal articles winning a prestigious award 
of the Thyssen foundation have a higher impact in the scientific 
literature than a control group of non-awarded articles” 

• They found that citations point to exactly the same praiseworthy 
articles as the reviewers do 

• The authors also considered that receiving a prestigious award could be 
the reason for higher citation counts rather than an indicator of 
scientific quality 



From empirical results in bibliometrics to 
bibliometrics-based heuristics 

• Results comparing bibliometrics and peer review point out that 
bibliometrics come to similar conclusions as bibliometrics 

• In some research evaluation situations, it seems reasonable to focus on 
bibliometrics (which is less expensive) instead of peer review (which is 
expensive, time-consuming, and costly) 

• These results in research evaluation are comparable to the results in 
other domains (comparing simple and complex procedures) 

• Emerging body of research shows: in finance, medical diagnosis, sports 
forecasting (and other domains), complex procedures can be 
outperformed by heuristics 

 

 



Definition of (bibliometrics-based) heuristics 

• Heuristics are decision strategies that use part of the available 
information and ignore the rest 

• Heuristics are characterized by partial ignorance 

• Heuristics can aid to make accurate, fast, effortless, and cost-
efficient decisions without that trade-offs are incurred 

• Definition: bibliometrics-based heuristics are adaptive judgement 
strategies that ignore information about performance (e.g., amount 
of third-party funds raised, assessments of single publications by 
experts), which allow quick and robust decisions in research 
evaluation 



Advantage of defining evaluative bibliometrics 
within the bibliometrics-based heuristics program 

• Technical definitions of bibliometrics: use of publication and citation data 
to measure science 

→ “Bibliometrics focuses on the quantitative analysis of scientific and 
scholarly publications, including patents” (Wilsdon et al., 2015) 

→ The European Commission on Research and Innovation has defined 
bibliometrics as “a statistical or mathematical method for counting the 
number of academic publications, citations and authorship” 
(Directorate-General for Research, 2010) 

• Definitions are far from being satisfactory: they focus on the used data 

• Interpretation of bibliometrics in the heuristics program focusses on the 
core of its use: reasonable reduction of information to assess units 



Explanation of the heuristics research framework 

• Fast-and-frugal heuristics research framework, originally introduced by 
Gigerenzer, Todd, and the ABC Research Group (1999) 

• Heuristics work well in environments where information can be ignored 
(e.g., because information are redundant) 

• Assumption is not that a given heuristic yields accurate decisions 

• Goal: selecting the heuristic that fits a given decision environment 

• Heuristics take an ecological perspective and asks in which environment 
simple rules of thumb lead to satisfying judgements 

• People seem to draw from a repertoire (an “adaptive toolbox”) of fast-
and-frugal heuristics in many domains of decision making 



Uncertainty and bounded rationality 

• Key to heuristics (and bibliometrics-based heuristics) is the notion of 
uncertainty 

• Uncertainty characterizes decision making in the real world 

• Heuristics are models for understanding and managing uncertainty 

• Heuristics research program stands in the tradition of Nobel Laureate 
Herbert Simon 

• Bounded rationality holds that human information processing capacities 
are limited 



Take-the-best model 

• Good example for heuristics: take-the-best model (Gigerenzer and 
Goldstein, 1996) 

• Sequentially considering of cues (i.e., one at a time) in the order of their 
validity 

• Heuristics can be described with three rules: 
Search rule – Look up for cues in the order of validity 
Stopping rule – Stop search when the first cue is found that discriminates 
between alternatives 
Decision rule – Choose the alternative that this cue favors 

 

 



Take-the-best model in bibliometrics 

• Selection of applicants: main criterion is excellence in research 

• It is not clear which applicant scores higher on a dimension associated 
with uncertainty (scientific excellence) 

• Search rule – Look up for cues in the order of validity starting with the 
most valid cue: (1) number of highly cited papers, (2) number of reputable 
co-authors, (3) number of single-author publications, and (4) number of 
papers in reputable journals 
Stopping rule – Stop search when the first cue is found that (significantly) 
discriminates between applicants: (2) number of reputable co-authors 
Decision rule – Choose the applicant that scores a larger value 

 



Four objectives for studying 
bibliometrics-based heuristics 

• Descriptive: which bibliometrics-based heuristics are used by researchers 
or decision makers in research evaluation? 

• Prescriptive: when should researchers or decision makers use which 
bibliometrics-based heuristics? 

• Practical application: decision-making can be improved by ensuring that 
decision makers use the “right” bibliometrics-based heuristics in the 
“right” environments 

• Research methods: how can people’s reliance on bibliometrics-based 
heuristics and their performance be studied? 

 



Two examples for studying 
bibliometrics-based heuristics 

• First example concerns practical application: decision-making can be 
improved by ensuring that decision makers use the “right” bibliometrics-
based heuristics in the “right” environments. 

→ Practice-oriented bibliometrics-based decision tree for deciding which 
bibliometric indicator should be used in research evaluation exercises 

• Second example concerns research methods: how can people’s reliance 
on bibliometrics-based heuristics and their performance be studied? 

→ Simulations based on fictitious data for deciding empirically whether 
the new hα index by Jorge Hirsch reinforces the Matthew effect or not 

 



First example: bibliometrics-based decision trees 

• Bibliometrics-based decision trees can be used to visualize (bibliometrics-
based) heuristics 

• Adaptive toolboxes which functionally match with certain evaluation tasks 

• Sequence of nodes with questions which are answered for a specific 
evaluation situation 

• Exits lead to appropriate bibliometrics for a specific situation 

• Goal of bibliometrics-based decision trees concerns the practical 
application 

• Integration of rules of thumb or guidelines from bibliometrics in 
bibliometrics-based decision trees  



Bibliometrics-based decision tree: selecting (sub)field- or non-
normalized citation impact indicators in an evaluation 



Second example: Simulation based on 
fictitious bibliometric data 

• h index: one of the most-popular bibliometric indicator worldwide 

• Hirsch (2019) proposed a new variant called the hα index: “we define the 
hα index of a scientist as the number of papers in the h-core of the 
scientist (i.e. the set of papers that contribute to the h-index of the 
scientist) where this scientist is the α-author” (p. 673) 

• The hα index has been criticized by Leydesdorff, Bornmann, and Opthof 
(2019). One of their most important critical point is that the index “adds 
the normative element of reinforcing the Matthew effect in science” (p. 
1163) 

• Research question: is the critique justified? 



Stata command and R package 

• Stata command (h_index) and R package (hsim) have been developed 

• Commands can be used in Stata and R for simulations of the h index (and 
its variants) 

• Simulations are based on fictitious data 

• Parameters can be set to specify the initial situation and further 
development over time (several periods with publishing, being cited, 
collaborations) 

• Dataset with h index and hα index values is generated 

• Graphs can be produced to examine the development of h index and hα 
index values over several periods 

• Operation of the Matthew effect can be investigated 

 



First simulation based on fictitious bibliometric data 

• Stata command: h_index, r(50) n(200) per(20) co(3) 
dp(poisson, mean(10)) dc(poisson, mean(5)) p(3) sh(.33) 

• 200 agents [n(200)] 

• Agents have published 10 papers on average [dp(poisson, mean(10))] 

• For 1/3 of all papers, the scientist is the alpha-author [sh(.33)] 

• Calculate h index and hα index for every agent 

• Simulation is repeated 50 times [r(50)] 

• Agents act across 20 periods [per(20)], each period: 
- Each collaborating group of agents has three agents on average [co(3)] 
- papers published by the groups receive 5 citations on average 
  [dc(poisson, mean(5))], maximum after three years [p(3)] 
- New h index and hα index values are calculated for all actors 
 



Result of the agent-based simulation 

Mean hα index values for 
two groups of agents 
with low (<7, black) and 
high (>7, blue) initial h 
index values (7 is the 
median initial h index 
value) 



Conclusions 

• Gold standard to use all available information about an entity 

• Presentation of empirical examples: relying on bibliometric results (i.e. 
ignorance of information) in assessments is similar to more expensive 
procedures (i.e. peer review) 

• In finance, medical diagnosis, sports forecasting (and other domains), 
complex procedures can be outperformed by heuristics 

• Bibliometrics-based heuristics are adaptive judgement strategies that 
ignore information about performance, which allow quick and robust 
decisions in research evaluation 

• Two examples for studying bibliometrics-based heuristics: decision trees 
as checklists for using bibliometrics; research methods (agent-based 
simulation) for studying bibliometrics 
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