
For favour of posting 
 
 

DEPARTMENT OF STATISTICS AND ACTUARIAL SCIENCE 
THE UNIVERSITY OF HONG KONG 

Seminar 

Ms. Olga IVINA 
 

Centre for Research in Environmental Epidemiology (CREAL) 
Barcelona, Spain 

Research Group on Statistics, Econometrics and Health (GRECS) 
University of Girona, Spain 

will give a talk 

entitled 

 
A MACHINE LEARNING REGRESSION APPROACH FOR 
PREDICTION OF AIR POLLUTION CONCENTRATIONS 

Abstract 

In our modern society, air pollution is an up-to-date problem, which affects health and well-being of 
people.  A great body of scientific evidence accumulated by the present moment elicits the link 
between air pollution and adverse health effects both in short and long-term exposures.  A vast variety 
of statistical models aimed to estimate and predict air pollution concentrations at different geographical 
regions have been derived and used in various studies.   

However, the prediction power of the models can be limited, as they may lack validity.  This can occur 
due to the lack of resource and/or a poor observation network.  To tackle this problem, it is proposed to 
use a recently developed machine learning approach called conformal predictors.  Conformal 
predictors always provide valid predictions, often in form of intervals.  Moreover, due to the extreme 
exibility of the algorithm, a conformal predictor can be derived on the basis of almost any common 
statistical algorithm.   

The model introduced here is an ordinary-kriging based conformal predictor.  This model is employed 
to evaluate sulfur dioxide pollution over the Barcelona Metropolitan Region within 10 years: from 1998 
to 2009 (with the exception of 2003).  The special strength of the model is that it delivers valid 
predictions even in case of very scarce observations: the concentrations are annual averages observed 
at less than 49 monitoring stations each year. 
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