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Abstract   

Online surveillance of time series is traditionally done with the aim to identify changes in the 

marginal distribution under the assumption that the data between change-points is stationary and that 

new data is observed at constant frequency. This talk will begin with a brief introduction to these 

traditional procedures. In many situations of interest to data analysts, the classical approach can be too 

restrictive to be used unmodified. We propose a unified system for the monitoring of structural 

changes in streams of data where we use generalised likelihood ratio-type statistics in the sequential 

testing problem, obtaining the flexibility to account for the various types of changes that are 

practically relevant (such as, for example, changes in the trend of the mean).  

For an example where the detection of trends is important, consider vital signs being monitored in an 

intensive care unit. Should, for example, the pulse rate or temperature of a patient increase or the 

respiratory rate of a patient decrease, then medical staff might need to be alarmed. For another 

example, consider the counts of how often some topics or keywords appear in a website’s search 

queries or on social media. Such counts often trend upwards after certain events happen and it can be 

interesting to identify the time of such events quickly after the event occurred. Our method is 

applicable to sequences where new observations are allowed to arrive irregularly. Early identification 

of changes in the trend of financial data can assist to make trading more profitably. In an empirical 

illustration we apply the procedure to intra-day prices of components of the NASDAQ-100 stock 

market index. This project is joint work with Piotr Fryzlewicz. 
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