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2006 — 2007 Research stay & training in Applied Statistics
Dept. of Statistics and Probability Theory, Vienna University of Technology, Austria
principal subjects: multivariate data statistics, R software for statistical computing
2000 - 2005 Master degree (Mgr., equivalent to MSc.) in Applications of Mathematics in Economy
Faculty of Science, Palacky University, Olomouc, Czech Republic

Main area of research
Statistical analysis of compositional data

Compositional data are multivariate observations carrying relative information, popularly expressed in
percentages, proportions, ppm, mg/kg, etc. Their statistical analysis reflects the specific nature of
compositional data by considering log-ratios of the components rather than the original values and
forming new easy-to-handle coordinates, where the standard statistical methods can be applied and
properly interpreted. The concept of compositional data can be generalized also to probability density
functions, which share the scale invariance property, under the Bayes spaces methodology.

Highest academic prizes/recognition received

5 most important academic prizes/awards received

1. 1st price in national part of Competition in Student Research Activities (section Probability
Theory, Statistics, Econometrics and Financial Mathematics (2004)

Palacky University Rector Price for the best student thesis in mathematics (2004, 2005)
TIES (The International Environmetrics Society) Best Student Presentation Award (2007)
Editor's Best Reviewer Award, Mathematical Geosciences (2017)

Simon’s CRM Professor, McGill University, Montreal (2020, two months) — postponed to
2022/23 due to COVID-19 pandemic
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Most important activities and memberships in academic/scientific organizations

1. Member of Board of Directors, International Association for Statistical Computing - European
Regional Section (2012-2016, 2020-2024)

2. Executive Committee Member (Publication Officer), International Association for Statistical
Computing (2021-2023)

3. Council Member, International Association for Mathematical Geosciences (2020-2024)

4. Secretary General, Association for Compositional Data (2017-2019)

5. Member of Scientific Board of Faculty of Science, Palacky University, Olomouc, Czech
Republic (2014-)

6. Reviewer — peer reviews for international statistical and geological journals, cca 90 reviews in
the last 5 years

Publication activity

1 book: Filzmoser, P., Hron, K., Temp, M. Applied Compositional Data Analysis, Springer Series in
Statistics. Springer, Cham, 2018

1 edited book: Filzmoser, P., Hron, K., Martin-Fernandez, J.A., Palarea-Albaladejo, J. (eds.) Advances
in Compositional Data Analysis. Springer, Cham, 2021.

8 chaptes in books, cca 100 papers in peer-reviewed journals



120 items in Web of Science, 2986 cites (without self-citations), Hirsch index 27 (October 2022),
actually ca. 700 cites per year.

Publication activity is focused on development of the logratio methodology for compositional data

analysis with a wide range of applications covering geochemistry, chemometrics and time-use

epidemiology.

Most important research projects funded in last five years

1.

10.

11.

Generation and Transfer of Compositional Data Analysis Knowledge (CODA-GENERA).
(P1ID2021-1238330B-100) — 2022-2025, member of the research team

Fund Provider: Spanish Ministry of Science and Innovation and by ERDF A way of making
Europe

Generalized relative data and robustness in Bayes spaces. (22-15684L) — 2022-2024, co-
principal investigator (together with Peter Filzmoser, TU Wien)

Fund provider: The Czech Science Foundation

Optimizing the 24-h movement behaviors for obesity prevention in the post-pandemic era.
(22-02392S) — 2022-2024, member of the research team

Fund provider: The Czech Science Foundation

Separation of Geochemical Signals in Sediments: Application of Advanced Statistical
Methods on Large Geochemical Datasets. (19-01768S) — 2019-2021, principal investigator
Fund provider: The Czech Science Foundation

Identification of Regulatory Networks Controlling Pea Seed Coat Development Using
Combination of RNA Sequencing, Protein and Metabolites Analysis. (19-07155S) — 2019-
2021, member of the research team

Fund provider: The Czech Science Foundation

Application of a Novel Compositional Data Analysis Approach for the Evaluation of
Combined Effects of 24-hour Lifestyle Behaviors on Childhood Obesity. (18-09188S) — 2018-
2020, member of the research team

Fund provider: The Czech Science Foundation

Statistics in Metabolomics for Biomarker Research in Medicine. (15-34613L) — 2015-2017,
member of the research team

Fund provider: The Czech Science Foundation, jointly with Austrian Science Fund FWF
Functional Data Analysis and Related Topics. (15-06991S) — 2015-2017, member of the
research team

Fund provider: The Czech Science Foundation

Text, functional and other high-dimensional data in econometrics: New models, methods,
applications. (CA21163) — 2022-2025, member of the research team

Fund provider: COST Association

Statistical and Machine Learning Techniques in Human Microbiome Studies. (CA18131) —
2019-2023, member of the research team

Fund provider: COST Association

Soil Science & Archaeo-Geophysics Alliance. (CA17131) — 2020-2022, member of the
research team

Fund provider: COST Association



12. Computationally-Intensive Methods for the Robust Analysis of Non-Standard Data. (1C1408)
—2015-2019, member of the research team, member of the Management Committee
Fund provider: COST Association
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and morphological characteristics of genetic sources of Silypbum marianum (L.) Gaertn. Acta
Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 63 (2015), No. 4, 1141-1146.

Kynclova, P., Filzmoser, P., Hron, K. Modeling compositional time series with vector autoregressive
models. Journal of Forecasting, 34 (2015), No. 4, 303-314.

Janeckova, H., Kalivodova, A., Najdekr, L., Friedecky, D., Hron, K., Bruheim, P., Adam, T. Untargeted
metabolomic analysis of urine samples in the diagnosis of some inherited metabolic disorders.
Biomedical Papers, 159 (2015), No. 4, 582-585.

Kalivodova, A., Hron, K., Filzmoser, P., Najdekr, L., Janec¢kovd, H., Adam, T. PLS-DA for compositional
data with application to metabolomics. Journal of Chemometrics, 29 (2015), No. 1, 21-28.

Facevicova, K., Hron, K. Covariance structure of compositional tables. Austrian Journal of Statistics,
44 (2015), No. 3, 31-44.

Monti, G.S., Migliorati, S., Hron, K., HrGzova, K., FiSerova, E. Log-ratio approach in curve fitting for
concentration-response experiments. Environmental and Ecological Statistics, 22 (2015), No. 2,
275-295.

Mert, C., Filzmoser, P., Hron, K. Sparse principal balances. Statistical Modelling, 15 (2015), No. 2, 159-
174.

Martin-Fernandez, J.A., Hron, K., Templ, M., Filzmoser, P., Palarea-Albaladejo, J. Bayesian-
multiplicative treatment of count zeros in compositional data sets. Statistical Modelling, 15 (2015),
No. 2, 134-158.

Facevicova, K., Hron, K., Todorov, V., Guo, D., Templ, M. Logratio approach to statistical analysis of
2 x 2 compositional tables. Journal of Applied Statistics, 41 (2014), No. 5, 944-958.

Donevska, S., FiSerova, E., Hron, K. Calibration of compositional measurements. Communications in
Statistics — Theory and Methods, 45 (2016), No. 22, 6773-6788.

Egozcue, J.J., Pawlowsky-Glahn, V., Templ, M., Hron, K. Independence in contingency tables using the
simplicial geometry. Communications in Statistics — Theory and Methods, 44 (2015), No. 18, 3978-
3996.

Hron, K., Filzmoser, P., Donevska, S., FiSerova, E. Covariance-based variable selection for
compositional data. Mathematical Geosciences, 45 (2013), No. 4, 487-498.

Hron, K., Templ, M., Filzmoser, P. Estimation of a proportion in survey sampling using the logratio
approach. Metrika, 76 (2013), No. 6, 799-818.

Hrazova, K., Hron, K., Rypka, M., FiSerova, E. Covariance structure of principal components for three-
part compositional data. Acta Univ. Palacki. Olomuc., Fac. rer. nat. Math., 52 (2013), No. 2, 61-69.

Reimann, C., Filzmoser, P., Fabian, K., Hron, K., Birke, M., Demetriades, A., Dinelli, E., Ladenberger,
A. The concept of compositional data analysis in practice — Total major element concentrations in
agricultural and grazing land soils in Europe. Science of the Total Environment, 426 (2012), 196-
210.

Martin-Fernandez, J.A., Hron, K., Templ, M., Filzmoser, P., Palarea-Albaladejo, J. Model-based
replacement of rounded zeros in compositional data: Classical and robust approaches.
Computational Statistics and Data Analysis, 56 (2012), No. 9, 2688-2704.

Hron, K., Jelinkova, M., Filzmoser, P., Kreuziger, R., Bednar, P., Bartak, P. Statistical analysis of wines
using a robust compositional biplot. Talanta, 90 (2012), 46-50.

Hron, K., Filzmoser, P., Thompson, K. Linear regression with compositional explanatory variables.
Journal of Applied Statistics, 39 (2012), No. 5, 1115-1128.



Veverka, L., Korhonova, M., Hron, K., Balik, J., Stavek, J., Bartak, P. Chemical markers in the aroma
profiles of South Moravian red wine distillates. Czech Journal of Food Sciences, 30 (2012), No. 4,
369-376.

Janec¢kova, H., Hron, K., Wojtowicz, P., Hlidkov4, E., Bare$ova, A., Friedecky, D., Zidkova, L., Hornik,
P., Behulova, D., Prochazkova, D., Vinohradskd, H., Peskova, K., Bruheim, P., Smolka, V., Stastna,
S., Adam, T. Targeted metabolomic analysis of plasma samples for the diagnosis of inherited
metabolic disorders. Journal of Chromatography A, 1226 (2012), 11-17.

Filzmoser, P., Hron, K., Templ, M. Discriminant analysis for compositional data and robust parameter
estimation. Computational Statistics, 27 (2012), No. 4, 585-604.

Papouskovd, B., Bedndr, P., Hron, K., Stavek, J., Balik, J., Myjavcova, R., Bartak, P., Tomankov3, E.,
Lemr, K. Advanced liquid chromatography/mass spektrometry profiling of anthocyanins in relation
to set of red wine varieties certified in Czech Republic. Journal of Chromatography A, 1218 (2011),
No. 42, 7581-7591.

FiSerova, E., Hron, K. Statistical inference in orthogonal regression for three-part compositional data
using a linear model with type-II constraints. Communications in Statistics — Theory and Methods,
41 (2012), No. 13-14, 2367-2385.

Egozcue, J.J., Daunis-i-Estadella, J., Pawlowsky-Glahn, V., Hron, K., Filzmoser, P. Simplicial regression.
The normal model. Journal of Applied Probability and Statistics, 6 (2012), No. 1&2, 87-108.

Filzmoser, P., Hron, K., Reimann, C. Interpretation of multivariate outliers for compositional data.
Computers & Geosciences, 39 (2012), 77-85.

FiSerova, E., Hron, K. On interpretation of orthonormal coordinates for compositional data.
Mathematical Geosciences, 43 (2011), No. 4, 455-468.

Donevska, S., Fiserova, E., Hron, K. On the equivalence between orthogonal regression and linear
model with type-Il constraints. Acta Univ. Palacki. Olomuc., Fac. rer. nat. Math., 50 (2011), No. 2,
19-27.

Filzmoser, P., Hron, K., Reimann, C. The bivariate statistical analysis of environmental (compositional)
data. Science of the Total Environment, 408 (2010), No. 19, 4230-4238.

Hron, K., Kubacek, L. Statistical properties of the total variation estimator for compositional data.
Metrika, 74 (2011), No. 2, 221-230.

Hron, K., Templ, M., Filzmoser, P. Imputation of missing values for compositional data using classical
and robust methods. Computational Statistics and Data Analysis, 54 (2010), No. 12, 3095-3107.

Vezzoli, G., Forno, M. G., Ando, S., Hron, K., Cadoppi, P., Rossello, E., Tranchero, V. Tracing the
drainage change in the Po basin from provenance of Quaternary sediments (Collina di Torino, Italy).
Quaternary International, 222 (2010), No. 1-2, 64-71.

Filzmoser, P., Hron, K., Reimann, C. Unijvariate statistical analysis of environmental (compositional)
data: Problems and possibilities. Science of the Total Environment, 407 (2009), No. 23, 6100-6108.

Korhorova, M., Hron, K., Klim¢ikova, D., Miller, L., Bednar, P., Bartak, P. Coffee aroma — statistical
analysis of compositional data. Talanta, 80 (2009), No. 2, 710-715.

FiSerova, E., Hron, K. Total least squares solution for compositional data using linear models. Journal
of Applied Statistics, 37 (2010), No. 7, 1137-1152.

Filzmoser, P., Hron, K., Reimann, C., Garrett, R. Robust factor analysis for compositional data.
Computers & Geosciences, 35 (2009), No. 9, 1854-1861.

Hron, K. Analytical representation of ellipses in the Aitchison geometry. Acta Univ. Palacki. Olomuc.,
Fac. rer. nat. Math., 48 (2009), 53-60.

Filzmoser, P., Hron, K., Reimann, C. Principal component analysis for compositional data with
outliers. Environmetrics, 20 (2009), No. 6, 621-632.



Filzmoser, P., Hron, K. Correlation analysis for compositional data. Mathematical Geosciences, 41
(2009), No. 8, 905-919.

Filzmoser, P., Hron, K. Outlier detection for compositional data using robust methods. Mathematical
Geosciences, 40 (2008), No. 3, 233-248.

Hron, K. On one twoepoch linear model with the nuisance parameters. Mathematica Slovaca, 58
(2008), No. 1, 1-12.

Hron, K. Remark on properties of bases for additive logratio transformations of compositional data.
Acta Univ. Palacki. Olomuc., Fac. rer. nat. Math., 47 (2008), 77-82.

Hron, K. Estimation of the first order parameters in the twoepoch linear model. Acta Univ. Palacki.
Olomuc., Fac. rer. nat. Math., 46 (2007), 43-50.

Hron, K. Inversion of 3x3 partitioned matrices in investigation of the twoepoch linear model with the
nuisance parameters. Acta Univ. Palacki. Olomuc. Fac. rer. nat. Math., 45 (2006), 67-80.

3) Refereed book chapters

Filzmoser, P., Hron, K., Menafoglio, A. Logratio approach to distributional modeling. In: Daouia, A.,
Ruiz-Gazen, A. (2021) Advances in contemporary statistics and econometrics. Festschrift in
honor of Christine Thomas-Agnan. Springer, Cham: 451-470.

Dumuid, D., Pedigi¢, Z., Palarea-Albaladejo, J., Martin-Fernandez, J.A., Hron, K., Olds, T.
Compositional data analysis in time-use epidemiology. In: Filzmoser, P., Hron, K., Martin-
Fernandez, J.A., Palarea-Albaladejo, J. (2021) Advances in compositional data analysis.
Festschrift in honour of Vera Pawlowsky-Glahn. Springer, Cham: 383-404.

Filzmoser, P., Hron, K. Compositional data analysis in chemometrics. In: Tauler, R., Walczak, B.,
Brown, S.D. (2020) Comprehensive chemometrics: Chemical and biochemical data analysis, 2nd
edition. Elsevier, Amsterdam: 641-662.

Walach, J., Filzmoser, P., Hron, K. Data normalization and scaling: Consequences for the analysis in
omics sciences. In: Jaumot, J., Bedia, C., Tauler, R. (2018) Data analysis for omics sciences:
Methods and applications. Elsevier, Amsterdam: 165-196.

Filzmoser, P., Hron, K. Robust coordinates for compositional data using weighted balances. In:
Nordhausen, K., Taskinen, S. (2015) Modern nonparametric, robust and multivariate methods.
Springer, Heidelberg: 167-184.

Filzmoser, P., Hron, K. Robustness for compositional data. In: Becker, C., Fried, R., Kuhnt, S. (2013)
Robustness and complex data structures. Springer, Heidelberg: 117-131.

Filzmoser, P., Hron, K. Robust statistical analysis. In: Pawlowsky-Glahn, V., Buccianti, A. (2011)
Compositional data analysis: Theory and applications. Wiley, Chichester: 59-72.

Templ, M., Hron, K., Filzmoser, P. robCompositions: An R-package for robust statistical analysis of
compositional data. In: Pawlowsky-Glahn, V., Buccianti, A. (2011) Compositional data analysis:
Theory and applications. Wiley, Chichester: 341-355.

4) Conference proceedings

CoDaWork 2015, L’Escala, Spain: Tolosana-Delgado, R., van den Boogaart, K.G., FiSerov4, E., Hron,
K., Dunkl, I. Joint compositional calibration: a geochronological example



MME 2014, Olomouc, CZ: Hrlzova, K., Hron, K., Todorov, V., Filzmoser, P. Regression among parts
of compositional data with an economic application

MME 2014, Olomouc, CZ: Fadevicova, K., Todorov, V., Hron, K. Compositional tables analysis with
application to manufacturing

SMPS 2014, Warsaw, Poland: Pavlacka, O., Hron, K. Interval compositional data: Problems and
possibilities
CoDaWork 2013, Vorau, Austria: van den Boogaart, K.G., Tolosana-Delgado, R., Hron, K., Templ,

M., Filzmoser, P.: Compositional regression with unobserved components or below detection
limit values

CoDaWork 2013, Vorau, Austria: Facevicova, K., Hron, K.: Statistical analysis of 2x2 compositional
tables

CoDaWork 2013, Vorau, Austria: Hrlzova, K., Hron, K.: Compositional data analysis of German
national accounts

CoDaWork 2013, Vorau, Austria: Kalivodova, A., Hron, K., Zupkova, M., Friedecky, D.: Partial least
squares for compositional data used in metabolomics

SIS 2013, Brescia, Italy:Hron, K., Filzmoser, P.: Exploring compositional data with the robust
compositional biplot

IAMG 2013, Madrid, Spain: Hron, K., Filzmoser, P., Templ, M., van den Boogaart, K.G.,Tolosana-
Dalgado, R. Robust regression with compositional response: Application to geosciences

SMPS 2012, Konstanz, Germany: Hron, K., Filzmoser, P. Robust diagnostics of fuzzy clustering
results using the compositional approach

CoDaWork’11, Sant Feliu de Guixols (Girona), Spain: Filzmoser, P., Hron, K., Templ, M. Robust
compositional data analysis

CoDaWork’11, Sant Feliu de Guixols (Girona), Spain: Templ, M., Filzmoser, P., Hron, K. Analysis of
compositional data using robust metods. The R-package robCompositions

Robust 2010, Kraliky, CZ: Hron, K. Elementy statistické analyzy kompozi¢nich dat
COMPSTAT 2010, Paris, France: Filzmoser, P., Hron, K. Robust methods for compositional data

CDAM 2010, Minsk, Belarus: Hron, K., Templ, M., Filzmoser, P. Exploratory compositional data
analysis using the R-package robCompositions

CDAM 2010, Minsk, Belarus: Filzmoser, P., Hron, K. Multivariate outlier detection with
compositional data

SMPS 2010, Oviedo, Spain: Hron, K., Filzmoser, P. Elements of robust regression for data with
absolute and relative information

NTTS 2009, Brussels, Belgium:Templ, M., Filzmoser, P., Hron, K. Robust imputation of missing
values in compositional data using the R-package robCompositions

UNECE 2009, Neuchatel, Switzerland: Templ, M., Filzmoser, P., Hron, K. Imputation of item non-
responses in compositional data using robust methods

5) Invited scientific presentations
a) at scientific institutions

Hron, K. Applied compositional data analysis. University of Jyvaskyla, 17.-19.8.2022 (summer school)

Hron, K. Statistical analysis of compositional data: fundamental concepts and recent developments.
Masaryk University, Brno, 29.3.2022 (invited lecture)



Hron, K. Statistical analysis of compositional data. Technical University of Ostrava, 12.11.2021
(invited lecture)

Hron, K. Orthogonal decomposition and functional data analysis of bivariate densities in Bayes
spaces. Politecnico di Milano, 20.10.2021 (invited lecture)

Hron, K. Regression analysis for multivariate compositional data using the logratio methodology.
University of Jyvaskyla, online, 8.10.2021 (invited lecture)

Hron, K. Orthogonal decomposition and analysis of bivariate densities in Bayes spaces. Charles
University, online, 31.3.2021 (invited lecture)

Hron, K. Weighting of the domain in Bayes spaces: application to simplicial functional principal
component analysis. Lund University, 23.10.2019 (invited lecture)

Hron, K. Weighting of densities in Bayes spaces with application to simplicial functional principal
component analysis, Weierstrass Institute, Berlin, 19.6.2019 (invited lecture)

Machalov3, J., Hron, K. Simplicial splines for representation of density functions, Politecnico di
Milano, 2.4.2019 (invited lecture)

Hron, K., Facevicova, K. From compositional data to compositional tables, KU Leuven, 19.6.2018
(invited lecture)

Hron, K. Regression analysis for compositional data using the logratio methodology, University of
Edinburgh, 23.6.2017 (invited lecture)

Hron, K. Statistical methods for compositional data, Politecnico di Milano, 4.4.2017 (short course)
Hron, K. Statistical methods for compositional data, University of Grodno, 21.3.2017 (short course)

Hron, K. Linear regression with compositional expanatory variables and its application, Karl Franzens
University, Graz, 31.1.2017 (invited lecture)

Hron, K. Robust compositional data analysis, University of Girona, 7.7.2016 (short course)

Hron, K., Fiserova, E. Classical and robust methods for compositional data, University of Porto,
18.5.2016 (short course)

Hron, K. Regression analysis for compositional data using the logratio approach, TU Dortmund,
5.1.2016 (invited lecture)

Hron, K. Regression analysis for compositional data using the logratio methodology, Toulouse School
of Economics, 17.11.2015 (invited lecture)

Hron, K., Filzmoser, P., Fiserova, E. Linear regression with compositional explanatory variables,
University of Girona, 28.3.2012 (invited lecture)

b) at conferences

ERCIM 2020, online: Hron, K., Menafoglio, A., Palarea-Albaladejo, J., Filzmoser, P., Talsk3, R., Egozcue,
1.J. Weighting of parts in compositional data and its applications (invited)

INTUE 2019, Olomouc, CZ: Hron, K. Compositional data analysis: Fundamental concepts and recent
developments (keynote lecture)

Final CroNoS meetings & Workshop on Multivariate Data Analysis 2019, Limassol, Cyprus: Hron, K.
Applied compositional data analysis (invited short course)

Biometria 2018, Aveiro, Portugal: Hron, K. Biometry with compositional data (invited short course)

COMPSTAT 2018, lasi, Romania: Hron, K., Rendlov3, J., Facevicova, K. Compositional tables and their
coordinate representations (invited)

TIES-GRASPA 2017, Bergamo, Italy: Hron, K., Filzmoser, P., Todorov, V. Regression between parts of
compositional data using symmetric balances (invited)

ERCIM 2017, London, UK: Hron, K., Menafoglio, A., Filzmoser, P. Logratio approach to modeling of
densities with application to multivariate functional principal component analysis (invited)




COMPSTAT 2016, Oviedo, Spain: Hron, K., Filzmoser, P., Gardlo, A. Univariate analysis of
compositional data using weighted balances (invited)

ERCIM 2015, London, UK: Hron, K., Filzmoser, P. Interpretation of outliers in compositional data using
the R-package mvoutlier (invited)

ERCIM 2013, London, Great Britain: Hron, K., Facevicova, K., Vencalek, O. Statistical analysis of
compositional tables in coordinates (invited)

SMPS 2012, Konstanz, Germany: Hron, K., Filzmoser, P.: Robust diagnostics of fuzzy clustering results
using the compositional approach (invited)

ERCIM 2012, Oviedo, Spain: Hron, K., Filzmoser, P., Templ, M., van den Boogaart, K.G., Tolosana-
Delgado, R.: A unified appoach to classical and robust regression for compositional data (invited)
RSME 2011, Avila, Spain: Hron, K., Filzmoser, P.: Mathematical elements in robust statistics for CODA

(invited)
SMPS 2010, Oviedo, Spain: Hron, K., Filzmoser, P. Elements of robust regression for data with
absolute and relative information (invited)

ERCIM’09, Limassol, Cyprus: Hron, K., Filzmoser, P., Reimann, C. Robust principal components for
compositional data (invited)

A full list of conference contributions is available at
https://kma.upol.cz/data/storage/source/8/publications2.pdf.



https://kma.upol.cz/data/storage/source/8/publications2.pdf

