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Published research is exponentially increasing

* The growth rate of the number of
published research is constantly
increasing.

 Studies suggest that among the
vast number of published works
many are of questionable quality
or low impact.

* |dentifying most valuable
publications for any given research
topic has become tedious & time
consuming.

Photo by Carles Rabada on Unsplash
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Why?

* Increase in the number of researchers
worldwide.

e N20% between 2007-2014%*

* Publish or Perish

* incredible pressure to publish more, especially
on young researchers

Edvard Munch, "The scream of nature”

*UNESCO Science Report: towards 2030. UNESCO Publishing, 2015 https://bit.ly/3dcLbXD



https://bit.ly/3dcLbXD

* Quantifying the impact of publications
could facilitate the identification of
valuable research. .

* Open Science inititives, having momentum
make the calculation of such measures
possible.

* Academic search engines combine
keyword-search with a scientific impact
measure (usually citation counts) to rank
publications.

* possible other applications

OPEN SCIENCE-FAIR
Solution’: impact measures/indicators

Google Scholar

Articles

Any time

Since 2021
Since 2020
Since 2017
Custom range...

Sort by relevance
Sort by date

include patents
v/ include citations

Create alert

2021

artificial intelligence n

tpoF] Artificial intelligence: a modern approach
S Russell, P Norvig - 2002 - research.google
» Read Chapters 1 and 2 of AIMA — “Atrtificial Intelligence: A Modern Approach” by Stuart Russell
and Peter Norvig * Begin reading “Java in a Nutshell” ... « Objectives and Logistics * Agents
and TheigRuildiacRia .. 1. To appreciate the major types of agents, their major functions ...
Yc 99 NCited by 38141l Related articles All 49 versions 9

citation.count
[Book] An aruricial intefiigence approach
R Mitchell, J Michalski, T Carbonell - 2013 - Springer
The ability to learn is one of the most fundamental attributes of intelligent behavior.
Consequently, progress in the theory and computer modeling of learning processes is of
great significance to fields concerned with understanding intelligence. Such fields include ...
Y¢ YU Cited by 2573 Related articles All 9 versions

ML) Artificial intelligence

S Dick - 2019 - hdsr.mitpress.mit.edu

There is a plaque at Dartmouth College that reads:*“In this building during the summer of
1956 John McCarthy (Dartmouth College), Marvin L. Minsky (MIT), Nathaniel Rochester
(IBM), and Claude Shannon (Bell Laboratories) conducted the Dartmouth Summer ...
Y¢ DY Cited by 121 Related articles 99
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Pitfall #1: Scientific impact has various

aspects

* It is an oversimplification to rely only on one impact measure, like
most academic search engines.
* There are many diverse aspects of scientific impact, each most appropriate in
different ScenariOS. experienced researcher

revisiting the field

“ currently popular
| articles having a hype

" foundational articles

student making a survey

* Also there is scientific merit, not only impact...
e Merit/quality is not completely correlated with impact

made by Vectors Market from www.flaticon.com. Rest icons made by Freepik from www.flaticon.com.



https://www.flaticon.com/authors/vectors-market
http://www.flaticon.com/
https://www.freepik.com/
http://www.flaticon.com/
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Pitfall #2: Goodhart’s/Campell’s law

e Scientific impact should not be

examined through a limited set of

measures.

* Any individual impact measure has
limitations.

* More measures capture a wider
range of impact aspects.

* Goodhart’s law/Campell’s law:
individual measures are vulnerable
to attacks & become targets (more
measures—2>increased difficulty for
attacks)

GOODHARTS LD\

WHEN A MEBSVRE BECOMES N TRRGET,
\T CEMSES To BE A GOOD MEASURE.

|F You NUMRER_ OF WEGHT OF
MEASURE NA LS MBDE- NMLS MADE
PEOPLE ON...

THEN YOO 10005 OF AFEW GiANT,
MIGKT GET TINY NXkILS HEONY NALS

\f Z

't

https://sketchplanations.com/goodharts-law
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Pitfall #3: No proper interpretation
* There is a multitude of impact I
measures. Liam  lad e
. [ Yemlas :._’g_: :
In most cases only the measures are |lsdas =55, &
provided without the proper A é | oUR NEW
interpretations, best practices, etc. |.== @ & | ASN0CC |lwars  |lrensuncs
— =] ==/ THE DIFFERENT || THAT KeI HOW WELL WE

* The landscape is confusing and often p7 5= 2|4 || fhekion. (| 162605 | Theraie.

the measures are not properly used. !
=Wm@.@— By 2
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® marketoonist.com
https://marketoonist.com/2019/11/kpi-overload.html
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* To create a set of services & resources to offer a multi-dimensional view of
publications impact.
e PaperRanking library

papers)

BIP! Finder (search engine, impact-based ranking)

BIP! API (open API to get the impact measure scores)
BIP! DB (open Dataset)
BIPACOVID19 (search engine & open dataset with impact scores for COVID-19

 We hope that 3rd parties will build useful services on top of this dataset
to provide useful services to researchers and other professionals in

academia.

120M publications

OpenCitations (Sep 2021)
MAG (Jul 2021)
Crossref (May 2021)

BIP! DB

BIP4ACOVID19

6/3

@ Views

93

& downloads

149,312 21,132

@ views & downloads




BIP! Finder

O Reproducibility (15) ¢ @&

BIP! Finder

i An introduction to Docker for reproducible research @ Read L4 e m n
Am pllfylng Valuable researCh ACM SIGOPS Operating Systems Review - 2015 d
impact GUIdock: Using Docker Containers with a Common Graphics User Interface to Address the Repr (...) & Read v £ e m « n
PLOS ONE - 2016
Order by: @ Popularity @ Influence T Impulse Year ) Keyword relevance: @ Yes No
Using Docker Containers to Improve Reproducibility in Software and Web Engineering Researc (...) @ Read v + e m S R
Lecture Notes in Computer Science - 2016
1448988 results (72450 pages) % 1 2 3 4 5 4 Q Click on entries for comparison AlgoRun: a Docker-based packaging system for platform-agnostic implemented algorithms € To Read v + LAS 4 n
Bioinformatics - 2016
Using docker containers to improve reproducibility in software engineering research @ Read v £ e m « L]
Title Venue Year Impact of the 380 foral & on Software () 2016
The psychological impact of quarantine and how to reduce it: rapid review of the evidence @ context @ The Lancet 2020 € I
Immediate Psychological Responses and Associated Factors during the Initial Stage of the 2 (...) @ context @ International Journal of (...) 2020 & T 4 [ c r e ate a n d m a n a 9 e y O u r
A globally coherent fingerprint of climate change impacts across natural systems @ context @ Nature 2003 ¢ M +

reading list

search, rank & compare papers
according to different aspects
of their impact



email: vergoulis@athenarc.gr
twitter: @vergoulis & @BipFinder
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BIP! Dataset at a glance

» 5 citation-based measures quantifying 3 distinct aspects of scientific
impact for ~117M publications from various disciplines.

 Currently: 5% release (version 3)
* Analysis applied on a citation network based on a combination of:

* OpenCitations’ COCI dataset (Dec-2020) A PACHE <’\Z
* MAG snapshot (Nov-2020) Spr

* Crossref snapshot (Jan-2021)

* Openly available (CC-BY license) at Zenodo:
https://doi.org/10.5281/zenodo.4386934

* Open API: https://bip-api.imsi.athenarc.gr/documentation
» Search engine: https://bip.imsi.athenarc.gr/ (to be updated soon)



https://doi.org/10.5281/zenodo.4386934
https://bip-api.imsi.athenarc.gr/documentation
https://bip.imsi.athenarc.gr/
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BIP! DB: Currently supported measures

* We focused on citation-based measures.
* We plan to extend to other types of measures in the future.

 We were based on our previous experimental study:

llias Kanellos, Thanasis Vergoulis, Dimitris Sacharidis, Theodore Dalamagas, Yannis Vassiliou:
Impact-Based Ranking of Scientific Publications: A Survey and Experimental Evaluation.
|IEEE Trans. Knowl. Data Eng. 33(4): 1567-1584 (2021)

* We tried to include a set of measures that capture diverse aspects of scientific
impact:
* Popularity: a publication’s current attention
e RAM & AttRank
* Influence: a publication’s overall, long-term importance
e CC & PageRank

* Impulse: a publication’s initial impact during its “incubation phase” (the first years after its
pu IlcatlonF))

* “incubation” CC (based on first 3y after publications)
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But are they different?

* We measured the top-k pairwise correlations for the top 1M papers
(¥1% of the dataset).

* Measures focussing for the same impact aspect more correlated to
eachother, in general.

influence measures appear to have
moderate correlation (larger for
larger k vaules, e.g., 10% of articles)

1CC CC PR AttRank RAM
iCC 1 [0.0985 —0.3468  0.3141  0.3042 | oo messueseem
CC 1 | 0.4144 | 0.4583 0.2774
PR 1 —0.0675 —0.2598
AttRank & RAM (both
AttRank 1 | 0.9056 | focussing popularity) are
RAM 1 highly correlated

Table 2: Top-1% pairwise correlations of impact measures.
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DORA: unitended & cognitive system biases in »»

research assessment
y | b

_ We should combine
Matthew - o ]
effect qualitative & quantative
Status Cam’pbell's information for research
quo bias aw
assessment.

. We believe that it is important
\ Qgaienn to also have quantative
information that reflects
Availability :lfla'!:t various, diverse aspects of
‘ scientific impact & merit.

Source: https://sfdora.org/wp-content/uploads/2020/11/DORA UnintendendedCognitiveSystemBiases.pdf



https://sfdora.org/wp-content/uploads/2020/11/DORA_UnintendendedCognitiveSystemBiases.pdf

Even more pitfalls...

AND THIS IS

OUR METRICS

DASHBOARD.
A
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WHY DO WE
TRACK SO
MANY?

]
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N
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SO THAT WE CAN
CHERRYPICK AND
PRESENT THE ONES
THAT MAKE US LOOK
GOOD.

THEY SHOULD
TEACH THISIN
BUSINESS SCHOOL.

Hello. | make comics about work.

Follow me on Instagram, Twitter, Facebook or join r/workchronicles

workchronicles.com



