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:: to keep status quo and to survive is more important than any truth
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is mathematics out there or inside our mind?

: math combines spatial and linguistic neural circuits to formulate advanced thought concepts

:: done by evolution of higher cognitive functions through synergy of formerly independent networks
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Robert W. Wood – Nature test, 1904

: seen, he removed important component

:: the rays were not observed

: unseen, he put hand in a ray trajectory

:: the rays were observed

: assigned the observation to cognitive errors
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N rays (1903)

: Prosper-René Blondlot announced them

: 30 papers in one year

: no-one was able to reproduce the results
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rules to distinguish fringe from science? it could not be done positivelyrules to distinguish fringe from science? it could not be done positively

science:science: fringe:fringe:

primary goal knowledgeprimary goal knowledge often side effects: ideology, culture, businessoften side effects: ideology, culture, business

knowledge evolvesknowledge evolves it is not evolving experiments justify onlyit is not evolving experiments justify only

knowledge is testedknowledge is tested testing knowledge is taken as heresytesting knowledge is taken as heresy

conflicting data are interestingconflicting data are interesting conflicting data are ignored & suppressedconflicting data are ignored & suppressed

no knowledge stays once for everno knowledge stays once for ever knowledge is often dogmatisedknowledge is often dogmatised

knowledge must stand aloneknowledge must stand alone knowledge supported by authorityknowledge supported by authority

unambiguous languageunambiguous language vague & ambiguous languagevague & ambiguous language

ID : bible, UFO : anti-establishID : bible, UFO : anti-establish

science generates

more new questions than answers

science generates

more new questions than answers

iconoclast in science is hero, not hereticiconoclast in science is hero, not heretic

everyone likes soothsay

no one really tests it

everyone likes soothsay

no one really tests it

supporting the said by scientific degreessupporting the said by scientific degrees

energy, vibration, fieldenergy, vibration, field

impossibility to disprove is not a proofimpossibility to disprove is not a proof
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why should we deal with pseudo-science?why should we deal with pseudo-science?

dangerous ethical aspects of pseudo-science

: destructive charlatanry, commercial frauds;

sectarian cults, political pressure

: closely linked to distrust towards unknown

and over-confidence in ‟magic”
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applicable cognitive biases

: desire to see something causes we see it

: desire for pure force affecting our lives
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and wasn’t science once called pseudo-science?and wasn’t science once called pseudo-science?

may happen on the break of a new paradigm

: A. Michelson, J. J. Thomson, A. Wegener

may happen on the break of a new paradigm
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and could not science become sometimes pseudo-science?and could not science become sometimes pseudo-science?

may happen when unable to test new hypothesis

: superstring theory; an attempt on changing methodical rules of ‟game” only to ‟win”

may happen when unable to test new hypothesis

: superstring theory; an attempt on changing methodical rules of ‟game” only to ‟win”

: Martian channels, Schiaparelli (1877), Antoniadi (1909): Martian channels, Schiaparelli (1877), Antoniadi (1909)
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correct data handlingcorrect data handling
even with an imprecise scale we may get ‟precise” data

: what is the reading precision of measured values?

: are the data statistically significant?

:: there are three kinds of lies: lies, damned lies, and statistics

:: the only statistics you can trust are those you falsified yourself
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: how Ramsay & Rayleigh discovered argon

:: if the measurement error is 0.03 %, the difference of 0.48 % must be significant

::: difference between unit mass of two nitrogen preparations from air and by chemical reactions
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dr. muff discovered that an octopus is more intelligent than a cat.

under the same conditions, it solved all problems quicker.

dr. muff discovered that an octopus is more intelligent than a cat.

under the same conditions, it solved all problems quicker.

garbage in, garbage out (G.I.G.O.)garbage in, garbage out (G.I.G.O.)
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expenses of united states on science, space and technologyexpenses of united states on science, space and technology
suicides by hanging, strangling and suffocationsuicides by hanging, strangling and suffocation

correlation needs not to be a dependence (it is often only coincidence)correlation needs not to be a dependence (it is often only coincidence)

voodoo correlationvoodoo correlation
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: if you torture your data enough, they’ll eventually confess

: or search for statistically significant patterns in data, but without hypothesis

:: this is not true testing, does not produce relevant conclusions

:: allows to formulate hypothesis, but it should be tested with new data

:: ends mostly with publishing false positive results

: if you torture your data enough, they’ll eventually confess

: or search for statistically significant patterns in data, but without hypothesis

:: this is not true testing, does not produce relevant conclusions

:: allows to formulate hypothesis, but it should be tested with new data

:: ends mostly with publishing false positive results

p-hacking

data fishing (data dredging, data snooping)
doi 10.1038/506150a

p-hacking

data fishing (data dredging, data snooping)
doi 10.1038/506150a
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confess!

it is the way i think it is!

confess!

it is the way i think it is!

the scientist decided to experimentally study one phenomenon (dependence). the first study design did not

work as expected, but the scientist modified the experimental procedures and conducted the second study. it

looked more promising, but still did not give p < 0.05 after data analysis.

the scientist, convinced that he is on track, is collecting additional data. he decided to exclude few results that

looked clearly off. then he noticed that one of his adjustments to the procedure gave a clearer picture and

therefore focused on it. a few improvements to the procedure and the scientist finally identifies a slightly

surprising but really interesting dependence that reaches p < 0.05. the scientist stubbornly tried to find such a

dependence, knowing it was hiding somewhere. he also felt the pressure to reach the desired p-value.
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surprising but really interesting dependence that reaches p < 0.05. the scientist stubbornly tried to find such a

dependence, knowing it was hiding somewhere. he also felt the pressure to reach the desired p-value.
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: methodologically wrong and ethically dubious research

: considered to be the cause of the replication crisis

:: published dependence does not exist de facto, the study cannot be repeated

: methodologically wrong and ethically dubious research

: considered to be the cause of the replication crisis

:: published dependence does not exist de facto, the study cannot be repeated

but there is a catch.

in fact, there was no such dependence. despite a statistically significant result, the scientist published a false

positive result.

the scientist felt that he was using his scientific insight to reveal the hidden phenomenon when he took various

steps after he started his studies: he collected more data. he excluded some data that looked off. he abandoned

his failed attempts and focused on the most promising. he analysed the data a little differently and made some

more tuning.

in fact, he worked methodically incorrectly, unscientifically because he did not fully understand the scientific

method.

but there is a catch.
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steps after he started his studies: he collected more data. he excluded some data that looked off. he abandoned

his failed attempts and focused on the most promising. he analysed the data a little differently and made some

more tuning.

in fact, he worked methodically incorrectly, unscientifically because he did not fully understand the scientific

method.
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how to deal with it?

: instead of calculating p, the estimation statistics is better

:: uses confidence interval, data meta-analysis and effect size analysis

: pre-registration of the study (e.g. at OSF) and subsequent publication of the procedure

:: monitoring of the correctness of the study progress

how to deal with it?
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: pre-registration of the study (e.g. at OSF) and subsequent publication of the procedure

:: monitoring of the correctness of the study progress
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HARKing (hypothesising after the results are known)
doi 10.1207/s15327957pspr0203_4

HARKing (hypothesising after the results are known)
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A reader quick, keen, and leery

Did wonder, ponder, and query

When results clean and tight

Fit predictions just right

If the data preceded the theory
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Did wonder, ponder, and query

When results clean and tight

Fit predictions just right

If the data preceded the theory

: formulating a priori hypothesis after de facto testing this hypothesis

:: post hoc hypotheses formulated based on data tests, pretending to be a priori hypotheses

:: denying community of a disproved a priori hypothesis

: from the outside it seems that all a priori hypotheses are accepted and none is refuted

:: the effect of the hunt on positive results

:: considered to be the cause of the replication crisis

: the solution is to change the culture of the publication and the severity test

:: strict type I error checks, statistical power analysis, correct random experiment
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:: post hoc hypotheses formulated based on data tests, pretending to be a priori hypotheses

:: denying community of a disproved a priori hypothesis

: from the outside it seems that all a priori hypotheses are accepted and none is refuted

:: the effect of the hunt on positive results

:: considered to be the cause of the replication crisis

: the solution is to change the culture of the publication and the severity test

:: strict type I error checks, statistical power analysis, correct random experiment

a texan sharpshooter aims and fires his gun at target on a barn wall but misses. he

then walks up to the wall, rubs out the initial target, and draws a second target

around his bullet hole in order to make it appear as if he is a good shot.

a texan sharpshooter aims and fires his gun at target on a barn wall but misses. he

then walks up to the wall, rubs out the initial target, and draws a second target

around his bullet hole in order to make it appear as if he is a good shot.
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affair of David Baltimoreaffair of David Baltimore

Weaver D., Reis M. H., Albanese C., Costantini F., Baltimore D., Imanishi-Kari T., Cell 45 (1986) 247Weaver D., Reis M. H., Albanese C., Costantini F., Baltimore D., Imanishi-Kari T., Cell 45 (1986) 247

David Baltimore (1938)

: biologist, Caltech

David Baltimore (1938)

: biologist, Caltech

1991 – results of fraud investigation are published

: M. O'Toole, subordinate of T. Imanishi-Kari – data were supposedly fully forged

1991 – results of fraud investigation are published

: M. O'Toole, subordinate of T. Imanishi-Kari – data were supposedly fully forged

: D. Baltimore defended Imanishi-Kari

: entrance of senator John Dingell, ‟hunter” of scientific frauds

:: politicisation & media-promotion (Baltimore resigned from all functions)

:: civil court denied the cause and returned it to the Office of Research Integrity

:: animosities between former colleagues

::: T. N. Wiesel taking over his positions, lobbied to expel him from scientific organisations, even

to retract his Nobel prize

: D. Baltimore defended Imanishi-Kari

: entrance of senator John Dingell, ‟hunter” of scientific frauds

:: politicisation & media-promotion (Baltimore resigned from all functions)

:: civil court denied the cause and returned it to the Office of Research Integrity

:: animosities between former colleagues

::: T. N. Wiesel taking over his positions, lobbied to expel him from scientific organisations, even

to retract his Nobel prize

1996 – Office of Research Integrity decided, that no fraud happened

: results successfully reproduced by independent laboratory already in 1993

1996 – Office of Research Integrity decided, that no fraud happened

: results successfully reproduced by independent laboratory already in 1993
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affair of Elisabeth Holmes and Theranosaffair of Elisabeth Holmes and Theranos

clinical bioanalytics start-up with massive support from celebrities (Kissinger, Clinton, Shulz)

: 19 years old E. Holmes, drop-out from Stanford’s School of Engineering (after a year)

:: 2003 – patent for new type of microanalyser of capillary blood (fear of needles)

: start-up Theranos with Edison analyser, > 200 analytes from 5 μl of blood

:: never peer-reviewed technology, no proper technical documentation

:: internal doubts since the start (Tyler Shulz – employee and grandson of director)

:: revealed by scientific journalist John Carreyrou of The Wall Street Journal in 2015

:: analyser never worked, results were taken from classical, ‟checkout” measurements

: rocket founding raising, in 2014 value of 9 G$, in 2018 it was 0 $

:: stealth-mode running – no official info going outside

:: EH is facing 20 years sentence for a fraud

: 2019 HBO documentary The Inventor: Out for Blood in Silicon Valley
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: 2019 HBO documentary The Inventor: Out for Blood in Silicon Valley
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audience of scholarly peers

and general public

audience of scholarly peers

and general public

editors & reviewers
peers and gatekeepers

editors & reviewers
peers and gatekeepers

paperspapers
authorauthor

peer-to-peer review based publishing systempeer-to-peer review based publishing system
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unethical scientific publishingunethical scientific publishing

: manipulating research authorship 

:: co-author has to be able to defend all conclusions 
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:: citation gangs, effect of St. Matthew, effect of the Omniscient, citation deflection, ...
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: manipulating peer reviews

:: ‟forthcoming” editors

::: choice of reviewers, ignoring legitimate objections from scientific community

:: private companies co-ordinating fraudulent publication processes

::: ghost writing of ms from preforms & manipulated contact lists of reviewers

:::: true names of offered reviewers, but fake contacts
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interesting publication affairsinteresting publication affairs
Sokal affairSokal affair

Alan Sokal

*1955, professor of physics at New York University (NYU)

Alan Sokal

*1955, professor of physics at New York University (NYU)

Sokal, A., Transgressing the Boundaries: Towards a Transformative

Hermeneutics of Quantum Gravity, Social Text, 46/47 (1996) 217

: accepted 1994-11-28, revised 1995-05-13, published 1996-05-XX
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: prior to confession, no negative response

: journal failed peer-review

:: ms were read only by editors

:: published based on person of author & sounding
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confession

: A Physicist Experiments With Cultural Studies,

Lingua Franca, 4 (1996) 62
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Sokal affair squaredSokal affair squared

James Lindsay, Helen Pluckrose & Peter Boghossian tried what Sokal did again

: 2018 – 20 fake papers of fashionable jargon & ridiculous conclusions tried to high-profile journals

:: fancy fields including gender or obesity studies

:: 4 get published (and retracted), 3 accepted, 1 under review and 9 rejected

:: debunked by science journalists (The Atlantic, NYT and the Economist)

James Lindsay, Helen Pluckrose & Peter Boghossian tried what Sokal did again

: 2018 – 20 fake papers of fashionable jargon & ridiculous conclusions tried to high-profile journals

:: fancy fields including gender or obesity studies

:: 4 get published (and retracted), 3 accepted, 1 under review and 9 rejected

:: debunked by science journalists (The Atlantic, NYT and the Economist)

: it received mixed reactions

:: praise for exposing the weakness of scientific media for sensational anti-system articles

::: Stars, Planets, and Gender: A Framework for a Feminist Astronomy

::: Super-Frankenstein and the Masculine Imaginary: Feminist Epistemology and Superintelligent

Artificial Intelligence Safety Research

:: criticism for non-scientific approach & pointlessness

::: as an experiment it was poorly designed, at least there were no controls

::: peer review can hardly discover fraud, unless there are flagrant discrepancies in the paper
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discovery and construction of transistor on molecular leveldiscovery and construction of transistor on molecular level

25 suspicious articles with 20 co-authors

: prestigious journals Nature, Science

: in 21 cases, the frauds were confirmed

: none of co-authors was accused (even his boss Batlogg)

: papers are still cited as evidence (work retracted in 2001 from Nature 37x !)
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since 2004 revision on his Ph.D. & DFG relation (banned to apply for grants)

: 2014 federal constitutional court finally recognized decision of the university
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: John Bohannon, Science 2013
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: e.g. Ocorrafoo Cobange, Wassee Institute of Medicine, Asmara, Eritrea
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: directory of open access journals
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generation of manuscripts

: molecule X of lichen of Y specie inhibits growth of cancer cells type Z

:: database of X, Y & Z + programme à la MadLibs in Python

::: D. Aguayo, M. Krohn, J. Stribling – SCIgen + SCIpher (2005); 85 articles managed through
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case of Radek Zbořilcase of Radek Zbořilhigh profile nanomaterial scientist at Palacký University of Olomouc

: The Regional Centre of Advanced Technologies and Materials (RCPTM)

: H-index > 60, one of the most cited researchers in Czechia

: spectra manipulation in his 2007 JACS article revealed by student in 2012

:: it was ignored and the student has failed defence (7 negative)

:: new defence in 2013 again failed (2 positive, 2 negative, 2 invalid)

: new dean in 2018 started the process of re-evaluation of the 2012 revelation

:: fraudulent behaviour was found with the highest possible probability

:: dean submitted it to rector and he to ethical committee, which agreed with the previous findings

:: JACS refused errata offered by authors and retracted the paper

: new manipulation with data was found in 2016 Nature Communication paper in 2019

:: errata submitted contained another picture manipulation

::: questionable defence of the authors vs rigorous arguments of the opponents

:::: mathematical analysis of the noise in new spectra showed that they were manipulated

:::: internal fight lead by powerful clique of bosses of research centre against faculty

:::: ethical committee chair resigned in a protest (being falsely accused of fraud)

: still going on
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Schön & Bogdanovs & Sokal’s epigones (and probably Bohannon would too) were exposed

: not due to reviews, but application of scientific method (reproducing & critical analysis)

:: self-correcting tendencies in science

Sokal wouldn’t be exposed, if he did not confess

: pseudo-science only piles texts & concepts without possibility to test them
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:: self-correcting tendencies in science
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negligible sanctions for a bad review lead to slack reviewsnegligible sanctions for a bad review lead to slack reviews
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: flattering proposal to publish in a special journal issue or even editing it

:: pseudo-open access, misusing the idea of open publishing

: after acceptance (often without review) follows an info on high price to be paid

:: regarding some unannounced service

: more publication ethics violations

:: editorial board members without their consent, false journal identity (ISSN)

: Beall’s List & Stop Predatory Journals
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: email asking you to give a lecture on ‟an important” conference

:: importance is fictive, often obscure locations

: generous offer of significant discount (ca 300 USD)

: thereafter hefty bill comes (ca 1600 USD)

: misleading homepage

: OMICS Group, Global Technology Community, Coltharp Institute...
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: publication ethics blog

:: retractionwatch.com

:: since August 2010, I. Oransky, A. Marcus

: informs about malpractice

:: retracted articles

::: mistake vs fraud

:: fraudulent publishers

:: fraudulent authors
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:: to cheat is worth only for a short term
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of scientific publishing

renaissance

of scientific publishing

journal Matters (2015, Rajendran)

: publishing results of empiric tests regardless of positivity/negativity

: 150 USD academic institutes, 300 USD profit institutes; paid reviewers

: score 1 – 10 : score > 4 published within 2 weeks, score > 8 into special issue Mattersselect
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journal Collabra (2015, University of California Press)

: low initial costs open publishing 875 USD

:: 625 USD direct publication costs, 250 USD to editors & reviewers

::: editors & reviewers may give their money to publication fund
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attempts to maximally open the process and result of publication

: free access, publishing data and eventually errata

:: not publishing data & errata may have be un-ethical

::: in a survey, 200 authors were asked to publish data, 56 % refused
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: citation manipulation

:: unethical citation – different kinds of self-citations, citation amnesia, citation fabulation, ...

: publication manipulation

:: not acknowledging publishing unethical article

: false comparison between unrelated fields
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self-citations

: up to 20 % of all citations, hidden self-citations up to 40 %

mutual citations among teams (citation gangs)

: tit-for-tat 

effect of St. Matthew – success brings more success (Mt 25,29)

: or unto every one that hath shall be given, and he shall have abundance, but from him that hath

not shall be taken away even that which he hath

effect of the Omniscient

: key papers in the field must be cited
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reality of IF and citations relation

Nature journal, year 2004, IF – 32.182

: 89 % of all citations from 25 % of articles

: the most cited article had 522 citations in 2004

: the second most cited article had 351 citations in 2004

: only 50 of 1800 articles had more than 100 citations in 2004

: ca 97 % of articles has less than 20 citations

: never cited articles – 3.8 %
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10 points of new publication policy

: 01 – quantitative evaluation with qualitative, expert assessment

: 02 – performance measure against the research missions

: 03 – protect excellence in locally relevant research

: 04 – open data collection and analytical processes, transparent & simple

: 05 – open evaluation, evaluator-evaluated feed-back

: 06 – account for variation by field in publication and citation practices

: 07 – multi-criterial evaluation of scientific work

: 08 – avoid misplaced concreteness and false precision

: 09 – recognize the systemic effects of assessment and indicators

: 10 – scrutinize indicators regularly and update them
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attempts for robust and non-formal system of evaluationattempts for robust and non-formal system of evaluation
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valid argument – measure of form

: corresponds to rules for deductive constructions

:: conclusion results from premises

: invalid argument does not necessarily result from premises

: need not to be necessarily true
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P1: Arrhenius supported eugenics
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? C: all who support idea of global warming are also supporters of eugenics 
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the burden of proof (onus probandi)

: the one who tells, not an opponent

Ockham razor

: less complex solution is more probable

Hume razor

: lie is more probable than a miracle
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logical appeals

: on sense of reason; targets system 2

:: not only evidence, but interpretation makes the cause stronger

: sets the credibility of topic, and thus of disputants
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realisation to push back on such an argument, should they ever encounter it in their professional life.
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: we tend to be easily mislead by manipulative presentation

:: the first impression makes 70 % of the opinion

: we tend to defend members of our group even we are wrong

:: distortion or withholding of information in a name of social consistency, collective reasoning, self-

assigned higher moral stance, opposition demonisation, insufficient & exaggerated or misleading

responses to critics; high level of group anxiety (groupthink/ group stupidity)
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: claim made on an inadequate evidence

:: youngsters reading violent books are violent, so ban the books
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: claim made on an absolute statement

:: all males are obscene

post hoc ergo propter hoc (after this, therefore because of this)

: claim made on just one thing preceeding the other

:: immigrants settle city, it suffers from decline, thus immigrants cause it

non sequitur (it does not follow)

: claim made on linking facts with no connection

:: he is blind, so he is unhappy

ad hominen (to the man)

: claim made on personally attacking other disputant

:: he cannot be a good scientist, if he is a micronationalist
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ad verecundiam (appeal to questionable or faulty authority)

: claim made on a source with arguable credibility

:: dr. smith says that stars are small dots in the sky

begging the question (circular argument, tautology)

: claim made on a missing evidence

:: we should cut the science budget due to useless research done

false (or weak) analogy

: claim made on implying two things are similar

:: if we can go to moon, why we cannot cure the influenza

red herring

: claim made on a distractive statement

:: why to worry about whales, if there is an unemployment here

ad baculum, ad misericordiam (appeal to fear or pity)

: claim made on substituting emotions for reason

:: if you do pass this letter to 10 friends, you will face bad luck
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straw man

: claim made on an oversimplified evidence

:: those who favour gun control cause criminality in the streets

slipper slop (snowball argument, domino theory)

: claim made on a suggestion that one thing leads to other negative things

:: vivisection reduces respect for life, and if we do not respect life, we will tolerate violence and 

thus we cause end of civilisation. we have to ban vivisection.

burden of proof (appeal to ignorance)

: claim made on not proving something makes it true

:: since you cannot prove that gods do not exist, they exist

ad populum (bandwagon appeal)

: claim made on an assumed popular support

:: everyone likes watching TV thus it is good

undistributed middle

: claim made on premises, which may or may not overlap

:: all wolves have hair, all men have hair, thus all wolves are men
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: author cites in his own paper other his papers published elsewhere, including papers, in which

citing author is a co-author

periodical self-citation

: papers cites articles from the same journal regardless, who is an author of those papers; probably

an intention of editors to cite older papers
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institutional self-citation

: citation of papers of authors from one institution, eventually from one larger or multidisciplinary

project or larger collective of authors

group self-citation (citation gangs) – groups of authors or journals

cyclic self-citation (2nd generation citation) papers citing cited papers
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excessive citation of controversial publications

: because of easy starting the controversy

crediting authors with high titles (professors)

: syndrome of boss citations

citing the work of manuscript editors and potential reviewers

: adulation to promote the manuscript

quoting colleagues from own workplace or university

nodal citations

: bibliographically coupled networks

:: cited reference co-occurrence

:: co-citation network of documents, authors, journals
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citation diversion

: author cites the content, but declares that it has a different meaning, and it thus redirects its

citation transmutation

: conversion of hypothesis into empiric reality just through a citation

dead-end citation

: support of the claim by citation of documents that do not contain a relevant content

back door invention

: repeated fooling by abstracts pretending to be peer-reviewed works to deceive the reader, who

may think that published claims are based on methods and data reviewed by experts

citation cascade

: citing a secondary source from other author – reviews
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communalism

: scientific discoveries are fruits of co-operation and collaboration, natural laws has no proprietors

: scientific research stands out of trade market

universalism

: science is universal, it is not dependent on state borders, race, nationality, philosophy or

worldview, it is property of all mankind

: science should be evaluate only by scientific means

disinterest

: personal interests should not interfere to the process of scientific research

: sine ira et studio; humility and neutrality

originality

: novelty of research contribution, scientist has the right to choose tools and ways leading to it

: openness to new questions, academic freedom

scepticism

: critical thinking prompts to respect authority of previous knowledge, but not to let the research

results submit to it

: every scientist has to be sceptical, because authors are (erroneous) people
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: if the scientific problem could be solved in a good faith and based on proper argumentation applied

on generally accessible data, it should be solved this way

: if the previous step does not lead to solution, then community of scientists should support

alternative opinions and results
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: good faith and correct argumentation on generally accessible data

: freedom in conclusions

:: mandatory argumentation and empirical tests
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:: working knowledge of scientific craft and its pitfalls

: agreement is a goal, but not at all cost

:: future scientific community is an arbitrator

: scientific community is open

:: craft know-how and ethics are the conditions
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rules of scientific work ethicsrules of scientific work ethics

: Lee Smolin (2006)
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