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Clustering is subjective!!!
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Motivation – Example Stock Prices (S&P 500)
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Motivation – Example Stock Prices (S&P 500)
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Motivation – Example Stock Prices (S&P 500)



Rising water temperatures [1-7]

Federal policies

Motivation – The Challenge for FOEN
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air2stream [6-11]
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There are around 80 active FOEN 
measurement stations (blue).

Around 800 cantonal measurement stations 
exist (orange).
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Motivation - The Challenge for FOEN
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13

Source [12]



Trend, Seasonality, Cycles
Additive Decomposition ( O = T + S + R)

Model-based Approach - Patterns in Time Series
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Distance Measures
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Source [12]



Time

Feature-based Approach – Simple Example
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O
b
se

rv
ab

le Nr. Mean Max. Min. Std.

1. 13.0 22.9 2 5.8

2. 11.8 22.8 2 5.7

3. 12.9 22.8 2.1 5.9
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Example



Distance Measures
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Distance Measures

20

Source [13]



Euclidean Distance
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In the old Swiss coordinate system (LV03) Bern-Siedlerstrasse has the coordinates 
(600′000,200′000) and Zürich-Seebach has the coordinates (684′592,252′857). 
Calculate the Euclidean distance between these cities. 



Euclidean Distance (Pairwise Distance)
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Example

This is what you 
hope to achieve!

Source [14]



Dynamic Time Warping DTW
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Source [15]



Euclidean Distance (Pairwise Distance)
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Example - Dynamic Time Warping DTW
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Example - Dynamic Time Warping DTW
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Comment 1: Constraints – Window Size and Shape
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Comment 2: Applicable for Multivariate Time Series

Source [16]
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Comment 3: DTW is not a proper metric

Source [17]
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