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STATE OF PLAY: HOW WE ASSIGN AN
ACTIVITY CODE
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DIFFERENT PROCESSES

Thanks to a literal description of the activity of the enterprise during an
administrative procedure

Claims : if the enterprises disagree with the activity code given by Insee

Surveys : structural statistical surveys (the so-called ESA, EAP) in
which enterprises are asked about the breakdown of their activity
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FROM A LITERAL DESCRIPTION TO A CODE

— Up until November 2022, we used an automatic label coding system, called Sicore

— Since November 2022, we have implemented a new model based on machine
learning : FastText

2 Use of the literal description+auxiliary variables

2 Need for preprocessing : lower case conversion, removal of punctuation, removal of humbers,
removal of one-letter words, removal of stop words, stemming ...
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-
TWO POSSIBILITIES FOR HUMAN REVIEW: FASTTEXT OR MANUAL CHECK

Code APE incertain[E] Atraiter (O

Traiter via Fasttext Traiter via la NAF E:l

Informations sur I'activité :
Libellé d'activitd
travaux d'entretien, peinture, petits travaux de plomberie et électricité

Nature d'activité v

Surface @

Réinitialiser &  Rechercher O

Résultat Fasttext:
D 43347 Travaux de peinture et vitrerie
D 81212 Nettoyage courant des batiments
D Q5297 Réparation d'autres biens personnels et domestiques
D 33152 Réparation et maintenance navale
D 6092 Autres services personnels n.c.a.
Code APE sélectionné

Aucun code sélectionné actuellement
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AUTOMATION RATE DURING 2023

Time Series of Automation and Human Review Rates: ML-assisted/Manual(NAF)

06 — T

14}
w 0.4 mode_calcul_ape
S — AUTO
e — FASTTEXT
(=]
E — MAF
0.2
0.0-

25 5.0 75 10.0 125
Month




02

FASTTEXT : AN EFFICIENT MODEL FOR
CLASSIFICATION
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fastText

FOR A RAPID AND LIGHTWEIGHT MODEL

— A versatile and efficient tool

— Developed by Facebook's Al Research (FAIR) lab, this open-source library is
acclaimed for its swift processing of large datasets

- a task commonly challenging and costly for many machine learning
models when handling complex tasks.

- seamlessly integrates into IT infrastructure without imposing excessive
demands.
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ONE-VS-ALL OR ONE-VS-REST CLASSIFIER
— Approach:

— Prediction:

— Advantages: pep——
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— Dense abstract mathematical representations of individual words in a
text, capturing context and surrounding word relationships
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FEATURE EXTRACTION : THE USE OF N-GRAMS
I

— Instead of applying ML model directly to the raw data for better results

character n-grams A
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A PRETTY LIGHT MODEL

— Simple neural network with only one layer
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A GOOD OVERALL PERFORMANCE
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Figure 1: Accuracy for various level of the NACE nomenclature.
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— Knowledge of probabilities for each class.

— The correct classification is among the top 5 most probable
predictions in 94% of cases.
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Figure 2: Top-k accuracy per sample.




B... ... DEPLOYMENT OF THE MODEL: MLOPS APPROACH IN PROGRESS
Insee

°* MODELS HAVE BEEN DEPLOYED AND RE-TRAINED MULTIPLE TIMES IN A
PRODUCTION ENVIRONMENT SINCE NOVEMBER 2022

* Emerging new challenges include:

MLOPS APPROACH IS REQUIRED:
m
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TWO MAIN ISSUES

— The flow : How to classify the activity of new enterprises according to the
new NACE/NAF

— The stock : How to recode the activity of more than 10 million active legal
units of our administrative business register (Sirene)
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— We plan to adapt our machine learning model

— "Coding new enterprises: a two-stage process in both classifications"
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DIRECT CORRESPONDENCE BETWEEN BOTH CLASSIFICATION

— The correspondence table for the subclasses that are unambiguous




B THE STOCK
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A NON-BIJECTIVE MAPPING BETWEEN CODES IN TWO DISTINCT CLASSIFICATIONS
1) Structural business survey (ESA/IEAP) for the sampled enterprises (mainly the largest):
[ ]

2) FastText applied to retained textual declarations (for around 70% of legal units with ambiguous
activity codes)

3) Information from partner files for coding based on external data

4) Default code assignment for specific units registered as non-visible in the business register at the
request of URSSAF or DGFIP.

5) Implementing default recoding methods in collaboration with sectoral managers in business
statistics, including simplifications (automatically assigning the most frequent category for small
businesses) or assessing the impact of potential changes in collective bargaining agreements to
minimize disputes

6) Specialized survey to enhance the business register for complex and sensitive cases (has not yet
commenced)




Join us on

insee.fr oW @ M

Nathan RANDRIAMANANA

Data Scientist in the Department of Registers, Infrastructures
and Structural Statistics

Insee, Business Statistics Directorate
nathan.randriamanana@insee.fr
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