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Al for official statistics
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ML application areas

Big data — data type ML — method
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Big data can be ML can be used for
analysed without non-big data
ML ML is useful and can be a

“must” for big data
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Al and official statistics

Al Al can help statistical organizations to

1. Increase efficiency and
productivity

2. Offer better and new products
and services

Generative 3. Improve service delivery and user
A satisfaction

Deep learning




Buzz, must or burst?

expectations
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* Not as good as initially thought..?

* Lack of buy-in & resistance from stakeholders

* Difficult to maintain models (retraining)

* Failures to move PoC into production & projects
abandoned

*  “ltworks!”
* Potentially transform
legacy systems

Establish standard workflow and clear
division of works/responsibilities
 Keytools are supported
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Technology Peak of Inflated Trough of Plateau of
Trigger Expectations  Disillusionment Slope of Enlightenment Productivity
|l
time
/, X\ Modified from Gartner general hype cycle for technology (Wikipedia S L
&) UNECE general ype ov By (idpedia) MOSCHTSIALS

SR

N

AN

\
{


https://en.wikipedia.org/wiki/Hype_cycle
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Efficiency & productivity

Text classification

| e
S‘a"da'd. Qccqpational """"""""""""" International Standard Industrial
Classification 2010 s Classification of All Economic
Activities (ISIC), Rev.4

Classification of Individual Consumption
According to Purpose (COICOP) 2018

Survey response “lam a
cook at a restaurant”

5 » | @ iz 1L ; Jr——
pL3) g . R
< 1 &
. : Rl < s 4
P
a - )
Ny ' \' ;
o - e National SaTIsties
y ; lsodo-ec nomic Classification @
o) ! \ y L

SOC “35-2014.00 Cooks, SOC for COICOP for ISIC for activity
Restaurant” occupation product
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Efficiency & productivity

Text classification

2 Dras - Soy drink williganila

] Pate Withiilery

4 - Four Cheese cream cheese meselin
17084 Be Raw! - Energy bar flion
17085 Bobavita - Appbt dessat and sweet ooty
17096 e Vegetables for a pan with spinaclil il g
oeT juice
17088 e wit
VT34 rows » 2 col

Product descriptions in text

ategeria
'or pencessed fish and
or peocessed fish and se:
Ot el prech
s, other preserved or proce:

Cheese and curl

Confectionery productll

Baty

Frut g vegetable

COICOP Code

robability frwe codes

o Lisner [ERITH pesery seatood-

1 Hatineg Fllts i wingetabie o ‘of processed fsh and seafood- DSIIIIE Other poeseived o procedsed fesh aed seatosd-
H Oisi - Sy deink with v Other il prodects. W 0901197 O il products
1 Pate Wath Celery 05ISNS  Droed veget L processed
4 ochlan Bhour Cheese cream chasss melted in 057N Chess and curd
2998 Edam chesse pice LE:L 0 Cheese and curd
2996 Teasr villams royal taste yerha mate dame 1 05172 Tea
2997 Bl 1 in b 05sEITE Dther e prrpaanons
20 0.760280  Freshar chiled vegetables other than patatie
299 0594561 Creese and curd

New set of product descriptions Predicted COICOP
in text Code

Pipeline preparation

IDescription
| AGRICULTURE, FORESTRY AND FISHING A

X of non-perennial crops 011
Growing of cereals (except rice), leguminous crops and oil 101110
Grouing of rice 01120
‘Grouing of vegstables and melons, roots and tubers 01130
Growing of sugar cane 01140
Grouing of tobacco

Grouing of firs crops
|Growing of other non-perennial

Vector embedding

Prompt

/

Y2l Office for
National Statistics

UK Standard Industrial Classification (SIC) Hierarchy
Whatis this?

Sub-class 13.92/1: Manufacture of soft furnishings

~ This sub-class includes:

Runtime

Semantic search

Query including:
TLFS response + detailed
description of suggested SIC codes

Builds

Statistics Poland (2020)

Uses

he SIC Hisrarchy

+sectionA-AGRIE  Festoon, Austrian, Roman, efc.

 Section B: MININ
+ Section C: MANY
 Saction D ELEC
- Saction & WATH

=

manufacture of made-up soft fumishing articles of textile
material including of knitted or crocheted fabrics: cushions,
pouffes, pillows, curtains, furniture covers, biinds such as.

This sub-class excludes:
j = canvas biinds and sunbiinds, see ##13 92/2

This sub-class is part of:
« Class 13.92 Manufacture of made-up textile articles, except
apparel
« Group 13.9: Manufacture of other textiles.
« Division 13. Manufacture of texties
Section: C: MANUFACTURING

UK ONS ClassifAl (2024)



https://datasciencecampus.ons.gov.uk/classifai-exploring-the-use-of-large-language-models-llms-to-assign-free-text-to-commonly-used-classifications/
https://github.com/statisticspoland/ecoicop_classification

Efficiency & productivity

Coding and IT development

* Use case that has
Impacts on many
working areas in NSOs

SAS to R conversion : The use of

LARGE | UAGE MODELS __ * Particularly important

j o e these days as many of
them are transitioning to
open-source such as R

Insee France (2023)

Central Statistics Office of Ireland (2023)
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https://my.visme.co/v/z4nodvzv-qzoe99
https://github.com/CSOIreland/Code-Transcompiler-using-LLMs-public

Better & new products

Satellite imagery classification

Objective of this Imagery Pilot Project (Practical Application)

Expand the use of imagery data in the production of official statistics through the further
development of knowledge and sharing of ML solutions and practices.

s0s Annual Satellite Image . 2 Annual classifications in
Training Summary Machine Learning Non-Census years

Urban and Non-Urban Classes

2010 Census 2010 Imagery
(Random Sample)
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INEGI Mexico (2020)
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1,975,719 (1km x 1km) grid cells

NEEEEEEEE 40,000 done by
human

based on this data
1,935,719 done by ML
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https://statswiki.unece.org/display/ML/WP1+-+Pilot+Studies?preview=/285216428/290359148/WP1_Imagery_Mexico_Presentation_April2020.pdf

Better & new products

Clustering for berth areas using Automatic ldentification System

(AlS) data
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Stepl. Apply DBSCAN on high-resolution Step 2. Obtain a set of lower resolution
H3 hexagons (e.g., resolution level: 13) H3 hexagons (parents of high-resolution

H3 hexagons)

ONS-UNECE Machine Learning Group AlS Theme Group (2022)
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Step 3. Connect H3 polygons to create
berth areas

modaer;
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https://github.com/UNECE/AIS

Better & new products

Edit & imputation

Page 6 | Editing and Imputation

What we have learnt

Editing:

+ ML is faster and more consistent than
manual editing.

+ Training the ML model, however, is
expensive.

+ ML allows using huge amount of data
with much less a priori knowledge,
hypotheses and data preparation.

Federal Statistical Office of Germany (2020)
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Imputation:

* ML is more powerful because of its

property that fewer assumptions are
needed.

Usage of machine learning
successfully in production is possible
only after a lot of (successful)
experimentation on the topic.

Need to shift the interest to accuracy
and timeliness of results rather than
to the interpretation of the
parameters.

11! Federal Statistical Office of Germany (Destatis)

Creating survey framework

Use case — Turkish Statistical Institute

* Project 3 — Create a framework for government R&D

survey

Turkish Statistical Institute (2022)

with their
frequency



https://statswiki.unece.org/download/attachments/338329823/ML2022_Web_TurkStat.pdf?api=v2
https://statswiki.unece.org/display/ML/HLG-MOS+ML+Project+webinar?preview=/285218745/290359197/Webinar%20E%26I%20theme.pdf

Service delivery & user needs

Natural language-based dissemination

Stat-GPT: How it works  Provision of statistics

E' Please give me data for|GDP |per capitalin|dollars|for Baltic coirlTes forllast 5 years
Hi;gﬁz?m‘y: IMF:COUNTRY_GROUPS(1.0.0), Group: Baltics N : 5 O S

v
Code List: IMF:COUNTRY(1.0.0), Codes: 939 (EE), 941 (LV), 946 (LT)
Dataset: IMF:IFS(1.0.0)

INDICATOR:  Code List: IMF:IFS_INDICATORS(1.0.0), Code: NGDP@ e a Sy tO n aVi gate

FREQUENCY: Code List: IMF:FREQUENCY(1.0.0}, Code: A [default]

TIME_PERIOD:

DSD: IMF:IFS_DSD (1.0-0y-

J | . | | e Data platform is not

* Help users find data
with natural language,
T AT Y e e S P Y R e P im o rovin g user
IMF (2024) experience
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https://unece.org/sites/default/files/2024-07/5_2_3_AI%20and%20LLM_IMF_BertKroese.pdf

Service delivery & user needs

Targeted communication

* Growing emphasis on

O ro-vuerrn arore

communication

* Image/audio/video
generation

 Generation of
communication

. materials in line with

RS — certain styles and tone

Statistics Indonesia (2024)

Statistics Canada (2024)
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https://unece.github.io/genAI/Resources/StatisticsIndonesia_2024_03_Comm.pdf
https://vimeo.com/statcanvideo/review/982142762/57e7b37f68
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Resources on ML/AI for official statistics

Machine Learning for Official Statistics Home

- UNECE |
% C>éz é fud Organisational aspects of implementing ML
> UNECE HLe-MOS ; ; based data editing in statistical production
& f(??acff’}'é'.eafé?;{:;’g‘&s l Machine Learning
Q. - w@]@éf"* for Official Statistics
ki (G B2 A Large Language Models ,
T R g Languag °

for Official Statistics

HLG-MOS White Paper

December 2023

oo ) D20 105

Statistics Wiki on ML = : ;w&ﬁ

Generative Al use cases in official statistics
b sented at vari € meetings. I
il %o the data fi i m.

UNITED NATIONS

derstats

ML for Official Statistics (2020) LLMs for Official Statistics (2023) Organisational aspects of
implementing ML-based data
editing in statistical production

==

O Github repo on generative Al (2023)
use cases
b
JUNECE modertstals


https://statswiki.unece.org/display/ML/Machine+Learning+for+Official+Statistics+Home
https://unece.org/sites/default/files/2022-09/ECECESSTAT20216.pdf
https://unece.github.io/genAI/
https://unece.github.io/genAI/
https://unece.org/sites/default/files/2023-12/HLGMOS%20LLM%20Paper_Preprint_1.pdf
https://unece.org/sites/default/files/2024-02/Data%20editing%20of%20ADSaMM%20group%202023.pdf
https://unece.org/sites/default/files/2024-02/Data%20editing%20of%20ADSaMM%20group%202023.pdf
https://unece.org/sites/default/files/2024-02/Data%20editing%20of%20ADSaMM%20group%202023.pdf
https://unece.org/sites/default/files/2024-02/Data%20editing%20of%20ADSaMM%20group%202023.pdf

Thank you!
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