„Using Statistics in Ecology“, autumn 2018.
Topic 1: Introduction and descriptive statistics 
You will know:

* The purpose of mathematical statistics. The role of statistics in biology.

* The concepts of sample and population. Inferring about the population on the basis of sample. Random sample.

* Continuous and categorical variables. Distribution. Histogram. Normal distribution.

* Describing the sample: mode, median, average, variance, standard deviation, standard error, confidence interval, quantiles, asymmetry, kurtosis. 

* Calculating variance. Dimensionality of variance. Components of variance. 

* Different interpretation of standard deviation and standard error.

* Presenting descriptive statistics.     

You will do: 
* Calculating descriptive statistics by hand and using software.

Topic 2: Statistical test, t-test
You will know:
* general philosophy of statistical test

* p value, statistical significance, dependence of p on sample size and the strength of the relationship;

* the concept of degrees of freedom in general and when applied to statistical tests, the concept of model;

* t-test, t-value and what does it depend on, presenting results of t-test 

You will do:
* t-test on computer, using the table of t-distribution, examining assumptions, logarithmic transformation 

Topic 3. One-way ANOVA
You will know:
* one-way ANOVA, when to use; 

* variance decomposition in ANOVA;
* F, p, R-square, degrees of freedom in ANOVA;
* presenting and interpreting ANOVA results;

* assumptions of ANOVA and t-test; 

* normalising transformations, logarithmic transformation;
* non-parametric tests replacing ANOVA;
* ordinal variables.  

You will do: 

* one-way ANOVA, presenting results, Kruskal-Wallis test. 

Topic 4. Correlations and regressions
You will know: 
* correlation analysis, when to use;
* interpretation of r value, limits of variation, dimensionality;
* Spearman correlation, Pearson correlation;
* covariation;

* linear regression;

* regression line: slope, intercept, residuals, equation;
* the principle of least squares, R-square;

* predicted value;

* the dependence of the line on reversing the axes;

* regression through origin; 

You will do: 
* Performing Pearson and Spearman correlations, linear regression and respective graph;

Topic 5. Two-way ANOVA, the concept of interaction
You will know:
* two-way ANOVA, when to use;
* presenting results of a two-way ANOVA: ANOVA table;
* interaction in a two-way ANOVA, additivity of the effects;

* main effects when there is an interaction;

* covariation analysis, when to involve a covariate;

* model simplification. 

You will do:
* two-way ANOVA with interactions, presenting and visualising results; analysis of covariation.
Topic 6. ANOVA additional topics I
You will know:
* three-way ANOVA;
* interpreting interactions in a three-way ANOVA;
* model simplification: omitting interactions;

* interaction between a continuous and a categorical variable;

* predicted values and residuals in the case of multi-way ANOVA;

* assumptions om multi-way ANOVA and checking them;

* post-hoc comparisons;

* multiple comparison adjustment, the idea of Bonferroni correction; 

You will do:
* Performing three-way ANOVA, presenting results, graphical presentations and interpretation. 
Topic 6. ANOVA additional topics II

You will know:
* correlations between independent variables and associated problems, „shading“ of an effect;

* unbalanced ANOVA as a related case;

* type I and type III analysis (type I and type III sums of squares), the effect of the order of variables, interpreting results;

* the concept of a conservative test;

* interpretation when treatment also affects the value of a covariate;

* multiple regression;

* non-linear regression, problems with interpretation;

* squared variable as a test of non-linearity;

* type II regression;

You will do:
* an analysis with correlated independent variables, presenting and interpreting results; squared variable as a test of non-linearity. 

Topic 8. ANOVA variations
You will know:
* nested (hierarchical ANOVA);

* random factors in ANOVA;

* random and fixed factors: differences in interpretation;
* paired t-test, repeated measurements ANOVA;

* pseudoreplication. 

You will do:
* ANOVA with random factors, repeated measurement ANOVA;
Topic 9. Analyses with categorical variables 
You will know:
* one-way contingecy table, associated chi-square test;

* two-way contingency table, associations and the absence of those, predicted frequency;

* Chi-squared test in a two-way table, respective assumptions;

* Fisher’s test, its assumptions;

* log-linear analysis in a larger contingency table, interactions in it;

* logistic regression;

* logistic curve, its equation and parameters;

* general linear model;

* generalized linear model;

* Poisson distribution, analyses assuming it;

* over- and underdispersion;

You will do:
* Contingency table and chi-squared test; logistic regression; analysis assuming Poisson distribution;

Topic 10. Time series, autocorrelations in time and space 
You will know:
* time series: concept and how does it look like;

* autocorrelation in time, trend and cyclicity in time series;

* correlogram;

* autocorrelation as a complication in analyses;

* autocorrelation in space, Moran’s I;

* correlogram for spatial autocorrelation;

* analysis in the case of spatial autocorrelation, autocorrelation in residuals; 
Topic 11. Multivariate methods 
You will know:
* calculation one principal component: aims and interpretation;

* formula of the principal component and component score;

* several principal components, ordination plot;

* the aim of discriminant analysis;

You will do: 
* calculation one principal component; 

Topic 12. Varia
* power of the test, when to use;

* confidence limits to parameters as an alternative for power analysis;

* null hypothesis;

* using Akaike’s information criterion (AIC), model selection;

* presenting results of an AIC analysis;

* problems with deriving hypotheses from the data;

* statistics and causality;

* basic idea of Bayesian statistics. 

********************* the end *********************************

3

