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Intended learning outcomes:
When successfully completing this module, the students:

comprehend why temporal data need different learning algorithms and evaluation
procedures than used on static data
comprehend the behaviour of supervised, unsupervised and semi-supervised learning
algorithms on temporal data

Data Mining II - Advanced
Topics in Data Mining
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can design and apply simple learning algorithms and workflows on temporal data and
interpret the induced models
can evaluate models - once and in continuous evaluation, since both are needed in
temporal learning

and have thus acquired skills they need in order to design and evaluate temporal learning
algorithms themselves
Content:
Block 1: Data Streams

Basics
Stream clustering: methods and evaluation approaches
Stream classification: learning methods and concept drift detectors; evaluation
approaches
Semi-supervised stream learning: emthods and evaluation approaches

Block 2: Time series
Basics
Prediction methods
Evaluation of predictors

Workload:
56 h Präsenz + 124 h selbstständige Arbeit COURTESY TRANSLATION: 56 h in class + 124 h self-
study

Pre-examination requirements: Type of examination: Teaching method / lecture hours
per week (SWS):

Klausur 120 Minuten
Prüfungszulassungsvoraus
setzung: Erreichen einer
minimalen Anzahl von
Punkten durch Votierung
auf Übungsaufgaben

COURTESY TRANSLATION:
Written exam of the form
'Klausur' with a duration of
120 min
Prerequisite for the written
exam: a minimum number
of points must be achieved
during the exercise
classes; this procedure is
called 'Votierung'

Vorlesung (2 SWS)
Übung (2 SWS)

COURTESY TRANSLATION:
Lecture (2 hours per week
of the semester)
Exercise (2 hours per week
of the semester)



Prerequisites according to examination
regulations:

Recommended prerequisites:

keine
Familiarity with learning algorithms
for static tabular data
Familiarity with methods for the
evaluation of models induced on
static data

Media: Literature:



Block 1:
Gama, J. (2010) Knowledge discovery from data
streams. CRC Press.
Silva, J. A., Faria, E. R., Barros, R. C., Hruschka,
E. R., Carvalho, A. C. D., & Gama, J. (2013).
Data stream clustering: A survey. ACM
Computing Surveys (CSUR), 46(1), 1-31.
Gama, J., Žliobaitė, I., Bifet, A., Pechenizkiy, M.,
& Bouchachia, A. (2014). A survey on concept
drift adaptation. ACM computing surveys
(CSUR), 46(4), 1-37.
Lemaire, V., Salperwyck, C., & Bondu, A. (2014,
July). A survey on supervised classification on
data streams. In European Business
Intelligence Summer School (pp. 88-125).
Springer, Cham.
Žliobaitė, I., Bifet, A., Read, J., Pfahringer, B., &
Holmes, G. (2015). Evaluation methods and
decision theory for classification of streaming
data with temporal dependence. Machine
Learning, 98(3), 455-482.
Murilo Gomes, H., Grzenda, M., Mello, R., Read,
J., Nguyen, M. H. L., and Bifet, A. (2022). A
survey on semi-supervised learning for delayed
partially labelled data streams. ACM Computing
Surveys, 55(4). - for Block 1D

Block 2:
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learning models for time series prediction:
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.
Further citations at the individual units: see the
slidesets of the units.
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