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1. What is machine learning?
2. Why machine learning?
3. How can machine learning help official statistics? 
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1. What is Machine Learning?



• Machine learning is a field of computer science that uses statistical 
techniques to give computer systems the ability to "learn" with data, 
without being explicitly programmed 

Machine Learning



Machine Learning

Description of work-related injury of someone
“I cut my fingers while chopping vegetables”

Is this person a cook or a statistician?



Machine Learning

“I cut my fingers while 
chopping vegetables”

“strained arms 
while carrying 
frozen meat”

“burnt hands 
from oven”

“I got hill pain from 
‘Chef’s foot’ ”

“Backpain, need better 
workstation ergonomics”

“I looked at 
monitor too long, 

I got dry eyes”

“Office gate shut too 
hard and bruised my 

arm”

“Files fell on 
me”



Machine Learning

What humans know from experiences, machines can learn from data

“I cut my fingers while 
chopping vegetables”

“strained arms 
while carrying 
frozen meat”

“burnt hands 
from oven” “Backpain, need better 

workstation ergonomics”

“I looked at 
monitor too long, 

I got dry eyes”

“I got hill pain from 
‘Chef’s foot’ ”

“Office gate shut too 
hard and bruised my 

arm”

“Files fell on 
me”



What is difference from “traditional” 
statistical method?

Linear Regression
Logistic Regression

Decision Tree
Support Vector Machine 

Random Forest
Gradient Boosting

Neural Network
Deep Learning

…..

“Traditional” 
statistical 
method

Machine 
learning 
method

Estimation – focused Prediction – focused
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What is difference from “traditional” 
statistical method?

Gradient boosting



Linear regression Gradient boosting
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What is difference from “traditional” 
statistical method?
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What is difference from “traditional” 
statistical method?
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statistical method?

Gradient boosting



2. Why Machine Learning?



Machine Learning , why now?

Data Methodology Technology



Machine Learning , why now?

Next Rembrandt project



Is it for official statistics….?

UNECE HLG-MOS Machine 
Learning Project 

(2019-20)

UK ONS-UNECE 
Machine Learning Group 

(2021)

Coming up 
UK ONS-UNECE 
Machine Learning Group 2022

250+ members 
around 33 countries

38 pilot studies & 
researches



3. How can machine learning 
help official statistics?



Machine learning for official statistics



Machine learning and big data

Big data can be 
analysed without 
machine learning 

(although not ideal)
Machine learning is useful and 

can be a “must” for big data

Big data – data type Machine learning – method

Machine learning 
can be used for non-

big data



Statistical production process

Statistical 
production 

process
Inputs Outputs



Statistical production process

Generic Statistical Business Process Model (GSBPM)

Inputs Outputs



Machine learning – application areas

ML Project Coding Pilot Study from U.S.



Machine learning – application areas

Areas with manual, repetitive works can be 
automated with help of machine learning



Machine learning – application areas

ML Project Imagery Pilot Study from Mexico

1,975,719 (1km x 1km) grid cells

……….



Machine learning – application areas

ML Project Imagery Pilot Study from Mexico

40,000 done by human

……….

1,975,719 (1km x 1km) grid cells



Machine learning – application areas

ML Project Imagery Pilot Study from Mexico

40,000 done by human

………. 1,935,719 done by ML
based on this data

1,975,719 (1km x 1km) grid cells



Machine learning - quality implications

UN National Quality Assurance Framework 

Quality Framework for 
Statistical Algorithms

• Timeliness
• Accuracy
• Cost-effectiveness
• Explainability
• Reproducibility



Machine learning - quality implications

UN National Quality Assurance Framework 

Quality Framework for 
Statistical Algorithms

• Timeliness
• Accuracy
• Cost-effectiveness
• Explainability
• Reproducibility



Machine learning - quality implications

ML Project Imagery Pilot Study from Australia

Timeliness Accuracy

Prediction error = # 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒚𝒚 𝒑𝒑𝒄𝒄𝒄𝒄𝒑𝒑𝒑𝒑𝒄𝒄𝒄𝒄𝒄𝒄𝒑𝒑
# 𝒄𝒄𝒄𝒄𝒄𝒄𝒕𝒕𝒄𝒄



Machine learning - quality implications

ML Project Imagery Pilot Study from Australia ML Project Coding Pilot Study from U.S.

Timeliness Accuracy



Machine learning - quality implications

Explainability

Introduction to Quality Framework for Statistical 
Algorithms (QF4SA) in Session 1.2



Some final remarks 
• ML can be used not only for big data but also for non-big data
• There are advanced methods, but simple methods work well too
• Depending on use case, different emphasis on different quality 

dimensions
• Sharing and collaboration is key to facilitating ML 

Machine learning for official statistics



Thank you for your attention



Resources

Machine Learning for Official 
Statistics Wiki: all reports, pilot 
studies, codes, learning 
resources, etc.

UNECE publication on
Machine Learning for 
Official Statistics 

https://statswiki.unece.org/display/ML/Machine+Learning+for+Official+Statistics+Home
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