Coursetitle Introduction to chemometrics

Specialty Semester | Number | Number of hours Form
of ECTS in the class
Foreign students | summer 1 15 Lecture

Name of lecturer: Dr. hab. Tomasz Puzyn

Objective of the course (expected lear ning outcomes and competences to be acquired)
Presenting students with the scope for applicaifachemometric methods in chemistry.

« Gaining the students skills in the use of the nmaportant chemometric methods (analyses andteemiérpretation)
« Introducing students to accessible software @m@nting chemometric methods

Prerequisites: Completed courses of Mathematics, Statistical naisttio chemistry and Analytical chemistry.

Teaching methods: Lecture with multimedia presentation

Cour se contents
A. Lecture:1. Introduction to chemometric methosisecification of multidimensional data sets, défeces between chemiq
statistics and chemometrics, fields of interesthemometrics, type of chemometric methods, revieaomputational softwar
utilizing chemometric methods, (R, MATLAB, Stattsdi Origin, SPSS)
2. Methods of preliminary control and verificatiohchemometric data sets, problem of lacking da#asformations of varid
bles, normalization of data set, correlation andaciation.
3. Methods revealing the internal structure of themical data: similarity between objects in theltitiimensional space (
variables, hierarchical cluster analysis (HCA) aseaample of technique to analyze similaritiesngipal component analyq
(PCA) as an example of technique to make projesti@ixamples of application of these methods iredifiit fields of chemis
try.
4. Developing models describing relationships iaroltal processes with application of regressioolassification methodold
gy: linear regression of one or multiple variakleR and MLR), principal component regression (P@RYl partial least squar
regression (PLS); linear discriminant analysis (DDAonlinear k-nearest neighbors classifier (kN&Pplication of artificia
neutral networks (ANN), methods to select the optioombination of variables in the model (genetgpeathms); validation o
developed models. Examples of application of theethods in different fields of chemistry.
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Recommended reading:

A. Primary literature:

S. D. Brown, R. Tauler, B. Walczak (red): Comprediem chemometrics. Chemical and biochemical dasdyais. Amsterdam:
Elsevier, 2009

R. Kramer: Chemometric techniques for quantitatimalysis. New York: Marcel Dekker, Inc, 2005

Assessment methods:

Written exam with open questions
Written test exam

Oral exam

L anguage of instruction: English




