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Motivation

Reproducibility in science has become a serious issue in the recent 
years. Even research published in top journals has become suspect.

Part of the problem is 
p-hacking, intentional or 
otherwise.

How is the field of 
experimental HEP 
doing? Are we able 
to estimate our 
uncertainties fairly? 
Can we be a good 
example to the 
wider scientific 
world? 3



Exclusion Plots
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ATLAS

394 Plots from 63 articles (2016-2021)

CMS

441 Plots from 86 articles (2016-2021)

Mostly Exotics Papers
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Vector Graphics

● EPS and PDF files are converted to SVG 
format by using Linux TEX packages eps2pdf 
and pdf2svg

● SVG files are composed of paths and their 
attributes.

● Python library svgpathtools to parse svg files.

● First step to extract needed lines is filtering 
objects’ attributes with respect to RGB decimal 
color codes.

Green : rgb(0%,100%,0%)
Yellow : rgb(100%,100%,0%)
Black  : rgb(0%,0%,0%)
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Skeleton Plot
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Algorithm

For point in blackline:

If green and yellow line includes x 
coordinate of the point in the black line:

Compare this point’s y 
coordinate with yellow and green lines’ 
matched points to decide the point is in 
which sigma band.
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Analysis with Bitmap Images

1. Determine  the frame of the image & erase it.
2. A rectangle search algorithm handles the 

green/yellow legend boxes.
3. Ticks on the frame, letters and numbers are 

identified using OpenCV and blue (picked as a 
neutral color) boxes are drawn over them.

4. Loop along the x-axis. For each column of 
pixels:
a. Scan from top to bottom to identify 1D 

clusters of black points. Discard cases 
with multiple or zero black clusters.

b. Similarly identify the beginning & end 
points of yellow, green & white areas.

c. Determine  the position of the black 
cluster with respect to the identified color 
bands.
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ATLAS CMS

Non-Standardized Color Codes & Marker Styles 
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Inverse Colors for Sigma Bands
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● Parsing problems because of 
inconsistent SVG attributes’ 
keywords

● Marker used plots on the 
observed line

● Vector graphic formats are 
not available

Fraction of plots not 
considered fit for analysis:

ATLAS : 43%
CMS : 43%
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First Round Results

ATLAS - Vector

4157.33 points from 136 
plots

68.98% ± 0.72

96.03% ± 0.30

331 points from 136 plots

69.98% ± 2.56

92.54% ± 1.40

Two Points per Plot

2206.75 points from 98 plots

74.04% ± 0.93

95.23% ± 0.45

Two Points per Plot

CMS - Vector

247 points from 98 plots

76.92% ± 2.68

93.93% ± 1.52

ATLAS - Bitmap

58449 pixel columns from 139 Plots

72.6%

94.1%
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Adding Papers from 2019-2021

ATLAS

5425.45 points from 226 plots

70.73% ± 0.63

96.13% ± 0.27

266.76 points from 226 plots

70.12% ± 2.88

93.78% ± 1.52

Two Points per Plot

3206.63 points from 253 plots

72.09% ± 0.79

94.38% ± 0.41

CMS
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Two Points per Plot

231.13 points from 253 plots

73.18% ± 2.91

94.31% ± 1.58



What’s next?

● The overall results from both ATLAS and CMS 
experiments are quite encouraging.

● Analysis year by year
● Network mapping over cross referenced 

papers to eliminate possible correlations 
across papers.

○ Already performed for the past set of papers, to 
be updated.

● Correlations between consecutive points
○ Quantify (ex. Spearman coefficient)
○ Model their possible effects.

● We invite our colleagues to use the HEPData 
Repository so that analyses like this will be 
easily performed by future scientists. 16


