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Complex exam  

major subject 

 Information Technology, Data Science 

 

Syllabus  Supervised data mining models: regression and regularization, 

kernel method and radial basis function, sparse kernels (SVM and 

RVM), graphical models and Bayesian networks, high-

dimensional problems. With special emphasis on modern 

stochastic optimization methods, e.g., stochastic gradient descent 

and Bayesian and nonparametric learning. Unsupervised data 

mining models: mixtures and EM-algorithm, clustering, Kohonen 

network, principal components analysis and its variant (kernel-

PCA), singular valued decomposition, non-negative matrix 

faktorization, independent component analysis, multidimensional 

scaling. Using a data science software, e.g. the Anaconda Python 

distribution. 

 

Data mining; knowledge discovery in databases (KDD); symbolic 

data mining methods. Frequent itemsets; frequent association 

rules. Algorithms for finding frequent itemsets: Apriori, Apriori-

Close, Eclat, Charm, Touch. Galois lattices, algorithms for 

constructing Galois lattices. The Snow algorithm; hypergraphs. 

Rare itemsets, rare association rules. Levelwise and depth-first 

algorithms for finding rare itemsets: Apriori-Rare, Walky-G. Case 

studies; the Coron system. 
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Compulsory subjects for this 

major subject 

 With the approval of the program's leader: 

 

1) Four courses must be selected from the following courses of the 

program: 

 

 Novel approaches for Internet-based applications 

(Adamkó Attila) 

 Statistical Analysis of the Distributed Systems (Gál 

Zoltán) 

 Advanced data mining methods and applications (Ispány 

Márton) 

 Stochastic data mining (Ispány Márton) 

 Symbolic Data Mining (Szathmáry László) 

 Statistics with application to Information Technology 

(Terdik György) 

 Statistics and time series with applications (Terdik 

György) 

 

2) Two courses must be selected from the other programs of the 

Doctoral School of Informatics. 

 

3) One course must be selected from the programs of the 

Hungarian Doctoral Schools. 

 

Recommended subjects for 

this major subject 

  

 

 


