Meaningful and reproducible statistics:

Does my data hold what it promises?

Andrej-Nikolai Spiess, PhD

Dpt. Of Molecular Andrology,
University Hospital Hamburg-Eppendorf
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“We found a statistically significant association
between Cyp46al and Abcgl mRNA expression

during pNET tumorigenesis”
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A PRIMER ON LINEAR REGRESSION



p=0.02 —— p =0.063 p=0.012 ¢ p=0.115

We are looking for “reversers”, i.e. those single data

points whose omission results in reversal of
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the significance statement |

REVERSERS
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None of these measures relates to
DFBETAS DFI changes in the p-value !!
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INFLUENCE MEASURES



10 initial requests for original
data

2 email addresses no longer
valid

8 working email addresses
Attempted to find new email addresses

Response to initial email was documented as:

Neyv 9’"?" found No working email / l’ \‘
but investigator on foind

maternity leave _
3 did not 1 willing to share

4refused respond data

Sent follow up email with reminder of PLoS guidelines Further correspondence

= @ J

Required formal > efosed: Sent second email after 1 month

roposal to a trials “too much Forbidden to
it " share data
group work

2 never 1 refused: wanted to
responded conduct more analyses

Figure 1. Summary of responses to the 10 initial requests for raw data.
doi:10.1371/journal.pone.0007078.g001

AUTHORS’ WILLINGNESS TO SHARE DATA



A paper in Science 2016
n=45 R2=0.1 p=0.04
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Y M WebPlotDigitizer
Web based tool to extract data from plots, images, and m

aps

Diversity effect

0.142 -0.261 Linear
0.189 0.023 l Regression
0.307 0.057

0.317 -0.224

DIGITIZATION TO OBTAIN RAW DATA 5



http:/127.0.0.1:4250

Open in Browser

Detection of Significance Reversers in Linear Regression

Statistics Regression Plot P-Value Plot Slope vs. SE Plot Influence Plot Leave-Multiple-Out Plot

Data format

The expected input
datais a .csv
spreadsheet with two
or three columns (x-
values in first, y-
values in second,
optional weights in
third), with the variable
names in the first row
(see below):

Weights
(optional)
4.2 [17.220.15

5.7 [22.310.07

TimeFluo

Example
(Figure of a 2015
PNAS paper)

Example

Import Data
Data has a Header
row

Type of decimal sign
@ dot ()

& comma ()
Type of separator
) comma (,)

© space (\s)

@ fab ()

Mew Observation Analysis

Message:

(The message 'Error: incorrect number of dimensions' would indicate wrong import parameters)

<%~ Publish

Significant model with p = 0.0406417 has been changed to insignificant by removing one of the followin

g data points (in order of strength):
#41 => 0.08304431
#44 => 0.07207993
#40 => 0.07040441
#9 =» 0.06926987
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@ C:fscience/R-3.5.0/library/reverseR/reverseR - Shiny

http:/127.0.0.1:4280

Detection of Significance Rever:

Data format

The expected input
data is a .csv
spreadsheet with twe
or three columns (%
values in first, y-
values in second,
optional weights in
third), with the variable
names in the: first row
(see below):
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Cpen in Browser

Statistics Regression Plot P-Value Plot

New Observation Analysis

Linear Regression Plot with Influential Data
Significance reversers are depicted with lar
Mouse over data point to see its x/y value.

Data under cursor:
No data point.

0

Diversity effect

-1.0

#36 => 0.06551448
#3 => 0.05974426
¥4 =»> 0.05726832
#1 =» 0.054001&5
#8 => 0.05351361
#11 => 0.05293364
#37 => 0.05187982

Summary of full medel (all d
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Call:
Im({formula = DAT[, 2] ~ D&T[,
Residuals:

Min 1Q
-0.65061 -0.22042 -0.04851

Median 3Q
0.24785

Coefficients:

1], weights = wts)

Max
0.62305

Estimate Std. Error t wvalue Pr(>|t])

0.223
-2.112

0.03401 0.15271
-0.54034 0.25580

{Intercept)
DAT[, 1]
Signif. codes: 0 “*#¥*f 0.001 ‘*=*r 0.01
Residual standard error:
Multiple R-squared: 0.09604,
F-statistic: 4.462 on 1 and 42 DF,

Ter 0,05

Adjusted R-sguared:
p-value:

0.8249
0.0406 *

“Wwroa1rr1

0.3519 on 42 degrees of freedom

0.07451
0.04064

Statistical Analysis for each Leave-One-Out model. For abbreviations, see below Table.
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PNAS paper)

Example

Import Data

Data has a Header
row

Type of decimal sign
@© dot ()
@ comma ()

Type of separator

© comma (,)
) space (\s)
tab (\f)
micolon (-
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0.2

0.4 0.6

| Dissimilaritz

GUI FOR ‘REVERSER’ IDENTIFICATION




P-value
0,300 * Reverser would have been
' MW Stated M Reanalyzed M w/o Reverser , .
identified by one of the

classical influence measures !
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O'Herron
O'Herron
Marsden
Kochunov
Letellier
Letellier
Letellier

Science

FREQUENCY IN HIGH IMPACT JOURNALS
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Wroclaw, Wroctaw, Poland.

Department of Chemistry, Vanderbilt University, Nashville, Tennessee
37235, USA.

Institute for Medical Biometry and Statistics, Universitatsklinikum
Schleswig-Holstein, Lubeck, Germany




