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The lack of Open Data in Machine
Learning
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Data for Machine Learning

A small number of well-known datasets is often used' in Machine
Learning research and applications

Data set. Hits #C #inst #Att  #Real #Int #Nom Zmissinst  ¥missAtt  %missVal %Maj %Min
Iris 412403 3 150 4 4 0 0 000 0.00 0.00 3333 3333
Adult 290053 2 48842 14 0 6 8 741 2143 095 7607 2393
Wine 253117 3 178 13 13 [ 0 000 0.00 000 3989 2697
Breast cancer wisconsin (D) 209808 2 699 9 0 9 0 229 11 025 6552 3448
Car evaluation 196586 4 1728 6 0 L] 6 0.00 0.00 0.00 7002 376
Abalone 161552 29 a77 8 7 0 1 000 0.00 0.00 1650 002
Poker hand 143149 10 1025010 11 0 5 6 000 0.00 0.00 5012 7.80e-d
Internet advertisements 104711 2 3279 1558 3 0 1555 28.06 0.19 0.05 8603 1397
Yeast 104315 10 1484 8 8 0 0 000 0.00 0.00 3120 034

TNaria Macia et al. “Learner excellence biased by data set selection: A case for data characterisation and artificial data sets”. In: Pc

Recognition 46.3 (2013), pp. 1054-1066.




Data for Machine Learning

These datasets do not always reflect the challenges of Open Data:

Code AGB |

Food name

[ Environmental score

19580
NAN
21508
21546
36780
25263
NAN
90768

Apricot, canned in light syrup, drained
Apricot, canned in light syrup, not drained
Apricot, pitted, raw
Caribbean-style fish fritters, fish acras
NAN
Yogurt, fermented milk or dairy specialty
Yogurt, fermented milk or dairy specialty
Lamb, neck, raw

2.46
NAN
2.5
NAN
2.46
3.61
25
2.1




The advantages of using Open Data

Evaluate and challenge Machine Machine Learning for education and
Learning algorithms research
Machine Learning for business Machine Learning to support public

policy



Why is Open Data neglected in Machine Learning applications?

Lack of data quality

- Data format
- Data content
- Need for preprocessing

& Lack of communication on Open Data platforms

@o Lack of catalogs specialised in Machine Learning



Our methodology for a ML data
repository with Open Data




DGML: Data Gouv for Machine Learning
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Generate a
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1. 200 - 2M lines
2. 3-500 columns
3. Both numerical and
categorical variables
4, Low percentage of
missing values
Remove:
1. Categorical columns
with high cardinality
2. Highly correlated
columns
3. Unsupported

columns



DGML: Data Gouv for Machine
Learning




What's in DGML

60 datasets : 10 manually selected | 50 automatically selected

Number of numerical variables

Number of lines

Number of columns

200000 400000 600000

Number of categorical variables

800000

Percentage of missing values




The meta-features influence on the algorithms performance

- What makes a dataset a good dataset for ML ?
- Linear Regression on the meta-features of 60 datasets
- Metric value of the algorithms as target variable

Linear Regression coefficients

nb_lines 0.864317
nb_features 0.821100
nb_numerical -0.276940
nb_categorical -0.778171
missing_cells_pct 0.106110



What's next?

&> Keep on investigating what makes a dataset a good dataset for ML

Test existing ML applications (such as scikit-learn examples) on
Open Data

I |ncrease the number of datasets on DGML
£ Create a stronger link with the data.gouv.fr community

£ Generalize our methodology to other Open Data platforms

1



Key takeaways

& There is a Lack of Open Data in Machine Learning applications
and research

& we proposed a methodology to identify datasets that are
adequate for Machine Learning

& We created DGML, Data Gouv for Machine Learning : a centralized
data repository for ML with Open Data from data.gouv.fr

Thank you!
giulia.santarsieri@data.gouv.fr
pavel.soriano@data.gouv.fr

& https://datascience.etalab.studio/dgml/
) etalab-ia/DGML


https://datascience.etalab.studio/dgml/
https://github.com/etalab-ia/open_ML
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