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1. Introduction 1. Introduction 

The most recent data from the Welsh 
government that showed population 
projections by local authority were based on 
2022’s population estimate . 

The Office for National Statistics (ONS) in a 
report said that they are planning to release a 
2022 based projection on local authorities in 
England only

2. Aim and Objectives2. Aim and Objectives

The aim of the project is to create a forecast of the 
Welsh population by local authority using an ensemble 
approach.  

Objectives:

1)To develop a heterogeneous and homogeneous 
ensemble model for predicting population 

2)To evaluate and compare the performance of the 
developed models using well known evaluation metrics 

3)To integrate the prediction data and ensemble models 
into a web application 

5. Training Data5. Training Data
● Population estimates of regions in 

Australia, Denmark, Sweden and The 
Netherlands between 1942-2024 were 
used to train the algorithms

4. Tools4. Tools 

● Python (Streamlit, Scikit-learn, 
Matplotlib, Seaborn etc.)

● Microsoft Excel

6. Testing Data6. Testing Data
● Welsh region population estimates 

between 1991-2023 were used for 
forecasting

8. Conclusion8. Conclusion 

Overall, the stacking ensemble 
outperformed the random forest on all 
metrics including computation time. In 
the Wales population forecast, there 
were large differences between the 
predictions of the stacking ensemble 
and the random forest, with the random 
forest predicting a significant change in 
population for Blaenau Gwent.

3. Methods3. Methods 

● Transposition, imputation, re-indexing were done on the 
training data to turn into a time series dataset

● Transposition was also done on the testing data
● The model’s parameter were optimised using an iterative 

function
● After training the models were exported and then 

imported into a web app
● The imported models were integrated into a forecasting 

function, which makes it able to make forecasts

ReferencesReferences
[1] Welsh Government and Office for National Statistics. 2022-
based population projections by local authority, age, sex, year 
and variant. Available: https://stats.gov.wales/en-GB/036507d7-
6671-4885-b2b4-af7f01e9ed5b#data.
[2] Office for National Statistics. (January). National population 
projections: 2022-based. Available: 
https://www.ons.gov.uk/peoplepopulationandcommunity/popula
tionandmigration/populationprojections/bulletins/
nationalpopulationprojections/2022based. 

[3] Welsh Government. ( July). Population estimates by local 

authority and year. Available: 

https://statswales.gov.wales/Catalogue/Population-and-

Migration/Population/Estimates/Local-Authority/

populationestimates-by-localauthority-year.

7. Results7. Results
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