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V ¢om vidite uplatnenie Projekt RPEU-0008-06 priamo nadvizoval na rieSenie projektu 6RP EU Breath-
vysledkov projektu: gas analysis for molecular-oriented detection of minimal diseases (BAMOD, ¢islo
kontraktu: LSHC-CT-2005-019031 STREP, planovana doba rieSenia: 02/2006 —
01/2009, koordinator projektu: Anton Amann - Medical University Innsbruck,
Austria, zastupca vedtceho projektu v SR: Viktor Witkovsky - UM SAV) a
nepriamo vSak nadvdzoval aj na rieSenie domacich projektov VEGA. V stllade so
stanovenymi ciel'mi projektu APVV RPEU-0008-06 sa podarilo navrhnit’ nové
metody a algoritmy na Statisticktl analyzu dat, so Specifickou orientaciou na
problematiku analyzy dychu. Vybrané nové metddy boli priamo implementovné
do algorimov v prostredi MATLAB (BAMOD Statistical Toolbox) a aplikované
na analyzu dychu zdravych dobrovol'nikov ako aj pacientov s rakovinou pl'ic a
pazeraka. Analyzované boli experimentalne data z merani koncentracii prchavych
organickych latok v dychu zdravych dobrovol'nikov a pacientov pomocou
hmotnostnej spektrometrie - PTR-MS (Proton Transfer Reaction Mass
Spectrometry), merané v klinickych $tadiach realizovanych v Medical University
Innsbruck (partnerské pracovisko pri rieseni projektu 6.RP BAMOD) v rokoch
2006-20009.

Charakteristika vysledkov

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
Medzi najvyznamnejsie vysledky rieSenia projektu RPEU-0008-06 mozno zahrnut tieto:

- rukopis vedeckej monografie: RUBLIK, F.: Neparametrické metody: Planované vydanie vo vydavatel'stve
VEDA, 2009;

- odvodenie explicitného rozdelenia ndhodnej premennej, ktora je proporcionalna podielu dvoch nezavislych
nahodnych premennych s Poissonovym rozdelenim. Model je vhodny na ur¢enie koncentracie prchavej
organickej latky na zaklade merania pomocou spektrometra typu PTR-MS meranej pre pevni hodnotu m/z
(mass-to-charge-ratio) v rozsahu m/z 22 - 230;

- navrh novych klasifikaénych metod a algoritmov pre pripad chybajicich pozorovani, pripad ked’ je poruSeny
prepoklad normality a pre pripad dat zat'azenych d’al’Sou neistotou (noisy data).

- ndvrh metod a algoritmov pre ROC (Receiver Operation Characteristics) analyzu: Urcenie konfiden¢nych
oblasti pre ROC krivku a Youdenov index;

- navrh konfiden¢nej oblasti pre parametre analytickej linearnej funkcie (inverzia kalibra¢nej priamky). Ide o
vSeobecny model kalibracie, ktory pripusta aj korelované merania;

- odvodenie exaktnych testov na testovanie hypotézy o vSetkych parametroch linearneho regresného modelu
(za predpokladu normalneho rozdelenia chyb) s moznou aplikaciou na konstrukciu exaktnych konfidenénych
oblasti pre parametre ako aj na konstrukciu simultannych toleranénych intervalov;

- navrh novych metod na konstrukciu konfiden¢nych intervalov pre varianéné komponenty v linedrnych
zmieSanych modeloch s dvomi a pripadne aj viacerymi varianénymi komponentami,

- analyza experimentalnych dat z merani koncentrécii prchavych organickych latok v dychu zdravych
dobrovol'nikov a pacientov pomocou hmotnostnej spektrometrie - PTR-MS (Proton Transfer Reaction Mass
Spectrometry), merané v klinickych stadiach realizovanych v Medical University Innsbruck (partnerské
pracovisko pri rieSeni projektu 6.RP BAMOD) v rokoch 2006-2009.
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Summary of the project results and the fulfillments of the project goals (max. 20 lines) -english:
The main results of the project RPEU-0008-06 are the following:

- manuscript of the scientific monograph: Rublik F.: Nonparametric Methods. To be published in Publishing
House VEDA;

- derivation of the explicit distribution of arandom variable, which is proportional to the ratio of two
independent random variables with Poisson distribution. The model is suitable to determine the concentration
of volatile organic compounds on the basis of measurements using a spectrometer of type PTR-MS, based on
measurements for a fixed value of m/z (mass-to-charge-ratio) in the range m/z 22 to m/z 230;

- proposal for new classification methods and algorithms: - in the case with missing observations, - in the case
where the normality assumption is violated, and - in the case with additional uncertainty in data (noisy data);

- derivation of new methods and algorithms for the ROC (Receiver Operation Characteristics) analysis:
Determination of confidence regions for the ROC curve and the Youdenov index;

- proposal for confidence region of the parameters for the analytic linear function (inverse of the calibration
line) for a general general calibration model, which permits the correlated measurements;

- derivation of the exact tests for testing the null hypothesis on all parameters of the linear regression model
(assuming a normal distribution of the errors), with possible applications for construction of the exact
confidence regions for the parameters as well as for the construction of the simultaneous tolerance intervals;

- proposal for new methods for construction of the confidence intervals for variance components in linear
mixed models with two and possibly more variance components;

- analysis of experimental data from measurements of concentrations of volatile organic compunds in the
breath of healthy volunteers as well as patients by using PTR-MS (Proton Transfer Reaction Mass
Spectrometry), measured in clinical trials conducted in the Medical University Innsbruck (partner department
in the project FP6 BAMOD) in the years 2006-2009.
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