HOLE-Y PLANT DATABASES!
UNDERSTANDING AND
PREVENTING BIASES IN
BOTANICAL BIG DATA
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Questions

1. What types of biases exist in herbarium specimen
databases?

2. What are the potential effects of biases on
analyses using herbarium specimen data?

3. How can we mitigate the effects of biases?
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Bias against highly populated areas

Yang et al. 2014
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~ Simulated 10,000 datasets of “random collections”
accounting for geographic collecting bias
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How could biases affect analyses®?

_J
= It depends!
o On the analysis
o On the biases in the dataset



How can we mitigate biases?
e

Iverson and Prasad 1998
Increase sample size Abbott et al. 1999
Bergamini et al. 2009
. Schmidt et al. 2005
0 Combine data sources Jacome et al. 2007
Davis et al. 2015
Velland et al. 2015
Solow and Roberts 2006
Burley et al. 2012

Standardize according to a well-collected  MeoveTindoeral. 2016

Hedenas et al. 2001

species or group of species Delisle ot . 2003

Hofmann et al. 2007

Rarefy data

Case et al. 2007

Use bias-insensitive tests Aikio et al. 2010

Follak et al. 2015
Murray-Smith et al. 2009

Use modeling /statistical approaches that Raes ef al. 2009

Wolf et al. 2011

COI'I'eC'l' for biqses MacPherson et al. 2014



Recommendations

S
-1 For:
0 Data users
0 Data managers/providers

o Data creators (i.e. collectors)
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= Data users:
1. Understand the history of your dataset
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1. Understand the history of your dataset
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Recommendations
R

Data users:

1. Understand the history of your dataset

2. Always account for geographic bias

3. Consider integrating multiple sources of data

Data managers/providers:

1. Make digitization metadata available: describe your
methods

Data creators (i.e. collectors):
1. Collect in under-collected regions
2. Collect introduced species

3. Consider expanding data collection strategies (e.g.,
observational data)
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