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Wissenschaftliche Methode

= Deduktion:
Dachs ist ein Saugetier
Dieter ist ein Dachs
= Dieter ist ein Saugetier

m Induktion:
Medikament hatte keine Nebenwirkung an 100 000 getesteten Menschen.
=- Kann sicher verwendet werden.

= Computer Simulation: 12
Numerik und grof3e Datensatze.
Noch keine etablierte Verifizierbarkeit.

!Donoho, et al. (2009), Computing in Science & Engineering, 10.1109/MCSE.2009.15

2vandewalle, et al. (2009), IEEE Signal Processing Magazine, 10.1109/MSP.2009.932122
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https://doi.org/10.1109/MCSE.2009.15
https://doi.org/10.1109/MSP.2009.932122

Wann ist etwas Wissenschaft?

Uberpriifung einer Aussage durch Falsifizierbarkeit

If it disagrees with experiment, it’s wrong. In that
simple statement is the key to science.

R. Feynman®

= Nicht automatisch Widerlegung einer Theorie (Gran Sasso, 2011)

m Kann als Abgrenzung von Pseudowissenschaften verwendet werden
(z.B. Astrologie)

= Reproduzierbarkeit von Ergebnissen wichtig

3Zitiert nach Lewens (2015), The Meaning of Science, Pelican



Reproduzierbarkeitskrise

m Psychologie: 47% reproduzierbare Studien (N = 100)*
= Pharmazie: 21% reproduzierbare Studien (N = 120)°-
= Genetik: 44% reproduzierbare Datenanalyse (N = 18)’

= Reproducibility Project: Cancer Biology®

4Open Science Collaboration (2015), Science, 10.1126/science.aac4/16
>Prinz, et al. (2011), Nature Reviews Drug Discovery, 10.1038/nrd3439-c1
Begley & Ellis (2012), Nature, 10.1038/4835%1a

’loannidis, et al. (2009), Nature Genetics, 10.1038/ng.295

8Errington, et al. (2017), Open Science Framework, osf.io/e81x!/


https://doi.org/10.1126/science.aac4716
https://doi.org/10.1038/nrd3439-c1
https://doi.org/10.1038/483531a
https://doi.org/10.1038/ng.295
https://osf.io/e81xl/

Griinde fiir Nicht-Reproduzierbarkeit

(-

Datenmelken Positiver Bias Teilnehmerzahl
Suchen nach signifi- Nur positive Ergebnisse  Zu wenig statistische
kanten Ergebnissen werden publiziert Power fur Effektstarke

Fehler Unklare Methode Schlechtes Design
Technische oder Methode ungenu- Experiment hat sys-
Programmierfehler gend beschrieben tematische Fehler

Basierend auf The Academy of Medical Sciences (2015), CC BY 4.0, apo.org.au/node/58335
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http://apo.org.au/node/58335

Auswege

Open Science

Daten, Software und Methoden @6@
Pre-Registrierung

des Versuches (und Review) @@
Zusammenarbeit

unterschiedlicher Arbeitsgruppen =

Post-publication review

Diskussion und Verbesserungen

Verzicht auf p-Werte

Effektstarke, Konfidenzinterval @

Basierend auf The Academy of Medical Sciences (2015), CC BY 4.0, apo.org.au/node/58335
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Statistik

Probleme des p-Wertes

® Aussagekraft abhingig von statistischer Power®

® Aussagekraft abhingig von Anzahl getesteter Hypothesen®

= Wahrscheinlichkeit eines echten Effektes hangt davon ab wie
wahrscheinlich die Hypothese war?

m Schlechte Reproduzierbarkeit auch bei guter statistischer Power!!

Losungsvorschlige
m Effektstirke und Konfidenzinterval als Alternativell

= Kumulativ vorgehen (Meta-Analysen)!?

?loannidis (2005), PLoS Med, 10.1371/journal.pmed.0020124

ONuzzo (2014), Nature, 10.1038/506150a

“Halsey, et al. (2015), Nature Methods, 10.1038/nmeth.3288
2Cumming (2014), Psychological Science, 10.1177/0956797613504966


https://doi.org/10.1371/journal.pmed.0020124
https://doi.org/10.1038/506150a
https://doi.org/10.1038/nmeth.3288
https://doi.org/10.1177/0956797613504966

Statistik

00000000000000000000
S3s2sssssssssssssss
ccccsccsssssssssssss U0 Hypothesen
00000000000000000000 Power: 0.4
00000000000000000000 e
00000000000000000000 p =0.05
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000
00000000000000000000 g |\,
00000000000000000000
00000000000000000000 @ oI/
00000000000000000000 .
0000000000 00000 @ falsch negativ
00000000000000 .\
0000000000 ccononnos @ falsch positiv
00000000000000000000 1y publiziert

Basierend auf The Academy of Medical Sciences (2015), CC BY 4.0, apo.org.au/node/58335
7


http://apo.org.au/node/58335

Statistik
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Statistik
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Beispiel: Open Science in der Akustik

Daten

m Daten-Repository mit doi, z.B. zenodo.org
= Noch nicht perfekt (Versionierung, Datengrofie)

August 24,2016

e | &
Variations of pop mixes for Wave Field uneaton e
Syl’]thesis AUQUSt24, 2016

Hold, Christoph; Nagel, Lukas; Raake. Alexander; Wierstorf,

This data set contains the stimuli for a paied comparison preference listening
tast Inthose tests always one reference mix for two-channel stereophony (Stereo)
and Wave Field Synthesis (WFS) was included In addition, 3.4 variations of the
WFS mix were added. Those variations where always along one of the mixing Grants:
parameters compression, equalizing, positioning, of reverb. Eiropean Commission

« TWOIEARS - TWOIEARS (618075)

See the file README.md for a detailed description. Communities:
&

emmission Funded Researc
Preview

v (

( \IRE)
- License (for fi

Variations of pop mixes for Wave Field Synthesis S

Attribution 4.0

‘This data set contains he stimul for a paived comparison preference listening test, A veference mix from the


https://zenodo.org

Beispiel: Open Science in der Akustik

Software
m Software-Repository, z.B. auf github.com
m Software am besten allgemein und mit Partnern entwickeln

I sfstoolbox / sfs-matlab @Unwatch~ 20 Hstar | 36 YFork 10
<> Code Issues 16 Pull requests 3 Projects o Pulse Graphs Settings

SFS Toolbox for Matiab/Octave Fttp:fmatiab sfstoolbox.org Edit

A Add topics

1,801 commits 12 branches © 16 releases 289 contributors e MIT

Eranch master - New pull request Createnewfile | Upload files  Find file  |aLLCEEEHITEES
2 nagenw Bump version number Latest commit 882866 f 2 days ago
B SFS_HRTF _extrapolation Increment year in copyright statement 3 days ago
B SFS_analysis Increment year in copyright statement 3 tays ago
8 SFS_binaural_synthesis Increment year in copyright statement 3 days age
8 SFS_general Increment year in copyright statement 3 days age

B SFS_helper Increment year in copyright statement 3 days ago


https://github.com

Beispiel: Open Science in der Akustik

Methoden
m Skripte fur statistische Auswertung verdffentlichen
= Code fur einzelne Abbildung veroffentlichen

Novernber 2,2016 | oscases [ apmsssas | & Edit
Listening preferences for the different peblcaton doe:
reproduction systems Stereo, Surround, and Iesrazze
Wave Field Synthesis in the context of popular o

. Keyword(s):
music 0 2 = T
e Grants:
Wierstorf, Hagen; Hold, Christoph Eurepean Commission:
‘We did a paired comparison preference test where listeners mted thelr listening preference for four different pop + TWOIEARS - TWO'EARS (618075)
musical pieces presented by WFS, stereo or sumound. The musical pieces were all mixed by the same person in erder Related ideatifiers:
1o try to minimize the influence of the mixon the ratings, but stil trying te get the best out of every system, see [1] fr e ————
details. The mives are available at https://dol org/10.14279/deposttonce-5173 b e
Here, we provide the results of the 22 listaners that participatad in the experiment togather with an analysis which Communities;
calculates a Bradley-Tery-Luce model after Wickelmayer et al. [2]. i mmission Funded Research

[1]Hold, ., Wierstorf, H. Raake, & (2016), The Difference Between Stereophony and Wave Field Synthesis in the Context (OpenAlRE)

‘of Popular Music.” 140th AES Convention, Paper 9533 License (for files):
 Creative G

[2) https:#cran.r-project org/web, packages/ebasindex html



Publizieren in der Zukunft

Code und Daten in Publikation verlinkt!3
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Figure 3.2 Amplitudes of a synthe-
sized point/focused source minus the
amplitudes of corresponding real point
source located at ys for three fixed lis-
tening positions. The secondary source
distribution is located on the x-axis as
indicated by the black dot. For po-
sitions of the synthesized source with
negative ys values the corresponding
focused source models were applied.
The used driving functions are indi-
cated within the graphs. For the 2.5D
case, two different driving functions are
shown whereby the dark blue one is
used as default in this thesis. Param-
eters: X = (0,—2,0)m, f = 1kHz. ¥

Bwierstorf (2014), Dissertation, 10.14279/depositonce-4310


https://doi.org/10.14279/depositonce-4310

Publizieren in der Zukunft

Code und Daten in Publikation eingebettet!*
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Estimation of the Acoustic Impulse Response

e acausie muise respanse is esumaied by cross-comrelation ] 01 e QUTUE W te Input signa Snee e £1035-CoMelaTon IUREIoN (CCF) for

fintte-length signals is given as Yy ] = & + w[x] ¢ z|—~], the computation of the CCF can be sozsded up with the fast convolution method.
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4Spors (2016), Digital Signal Processing - Lecture notes, github.com


https://github.com/spatialaudio/digital-signal-processing-lecture

Zusammenfassung

Open Science

Daten, Software und Methoden @6@
Pre-Registrierung

des Versuches (und Review) @@
Zusammenarbeit

unterschiedlicher Arbeitsgruppen =

Post-publication review
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Verzicht auf p-Werte

Effektstarke, Konfidenzinterval @
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