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Credits: 4 

 

1. Methodology of the statistical survey: research question, research hypothesis, population, sample, 

methods of selection, quantitative and qualitative research, types of studies, observation, experiment, 

meta-analysis, research set design, sample size, randomization procedures, factors, intervention, 

intervention effect , cross effect, effect size, background, supressor, confounder, noise, main research 

result, support information, research protocol, statistical survey phases (schedule, data collection, 

quality assurance procedures, statistical analysis, interpretation) 

2. Data preparation for statistical analysis: object and subject of research, random variables, types 

and distributions of random variables, parameter, external and internal sources of variability, 

uncertainty and error, probability and its models, transformation of variable, standardization of 

random variable, blinding methods , Latin square, data quality control and assurance (gross errors, 

incomplete, missing and outlying data, transformation, encryption, coding), replicas, parallel 

measurements, sorting, filtering, stratification 

3. Procedures for the selection of data processing methods: target population, research sample, 

sample design, prospective and retrospective studies, intervention, exposed and control, 

randomization, cross schedule, longitudinal study, blindness, instrumental and questionnaire research, 

reliability, validity, sensitivity and robustness of the questionnaire, the Likert scale, scoring, signal, 

noise, distortion, standardized questionnaire, methods of questionnaire validation, reliability 

measurement, transformation of data-information-knowledge, character, character value, variable 

independence, descriptor, predictor, regressor 

4. Descriptive statistics: cardinal, ordinal and nominal variables, scale, interval and categorical 

variables, measures of extent, arithmetic, geometric and hypergeometric mean, statistical weight, 

mode, median, variability rates, variation range, mean deviation, variance and standard deviation 

variation coefficient, shape measures, symmetry of distribution, distribution concentration, frequency 

analysis, information content and its reduction 

5. Univariate sample analysis: selection types, point and interval estimation, parametric tests, null 

hypothesis, significance level, effect size, first and second type errors, false positivity and negativity, 

statistical significance, clinical and biological significance, mean value hypothesis tests and variance, 

two mean and variance matching tests, component variation analysis, variance analysis, balanced 

experiment, solid, random and mixed effects and models, single-factor variance analysis 

6. Measures of association: countable random variable, transformable measurable variables to 

countable, exposure and effect as quality, frequency characteristic analysis, chance and risk, absolute 

and relative risk, risk ratio and chance ratio, count interval estimation, interval estimation of or and rr , 

pivot table, independence, 2x2 tables, Fisher-Freeman exact test, Pearson test of goodness of fit, 

survival curves, Kaplan-Meier survival curve 

7. Relative numbers and indices - aggregation, temporal and spatial development, time series, cyclic 

phenomena, seasonality, trend, chaos, noise, effects of cyclic and random phenomena on processes, 

predictability 

8. Multivariate analysis: correlation and covariance, trends, correlation dependency, simple linear 

regression, linear modeling, transformation to linear problem, statistical dependence rates, sign tests, 



serial tests, Kruskall Walis test, Friedman test for dependent samples, regression diagnostics 

(linearity, homoskedascity, autocorrelation, residue analysis), multi-factor analysis of variance, 

general linear model, nonlinear regression models with two or more parameters 

9. Process evaluation: types of measurement errors, simple and compound uncertainty, uncertainty 

propagation and composition, Ishikawa diagram, accuracy, accuracy, robustness, detection limit 

(LOD), quantification limit (LOQ), outliers tests, validation, control standard, certified reference 

material, accredited tests, ROC curve, sensitivity and selectivity, AUC, inter-rater agreement, 

pharmacopoeial statistics, evaluation process validation 

10. Statistical software: data import and export, format compatibility, data processing, scripts, data 

mining, statistical software for UK users. 
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