[bookmark: _GoBack]Using Statistics in Ecology 2019, homework part one 

1. Do this (and several other tasks) at home and do not waste lab time. On a paper, you will get the weights of five bears caught in a forest. Calculate (arithmetic) mean of the sample and the estimate of the variance in the population. Perform your calculations on a calculator and present enough steps of your calculations on paper so that it would be possible to follow how did you calculate. Second, weights of blueberries of two forests were compared; it is known that df=…  and t=… (on the paper). How many blueberries were there in the analysis? Find p from the table (distributed at a lecture). How do you interpret the results? The probability of what is p (clues: sample, population, difference, chance)?  

2. Generate a distribution in which the arithmetic mean is between 2a and 2a+2 and the median is (1.25 times, at least) larger than the mean. Draw the frequency distribution (histogram) in Excel, indicate where there is the mean and where there is the median (may do it by hand). Calculate (in Excel) variance, coefficient of variation and the 25% quantile. 

3. Describe a fictional case where you should use a t-test and the assumptions of t-test are met (by eye, no need to test) and perform the analysis. The mean of one of the groups should be between 2a and 2a+2. Present frequency distributions of the groups and the result of the t-test in such a way as you would do this in a research paper. Second, please generate two samples in which case some assumption of t-test is not met (please specify!). Apply a logarithmic transformation and present the new frequency distribution. Are the assumptions of the t-test now met? (no problem, if not)

4. Generate data in which – comparing the means of three groups using an ANOVA – we will get the value of R-square between  a/10 and a/10+0,1 (the assumptions must not be clearly violated). Which data are these? Perform the analysis in Excel. Present the data graphically (frequency distributions separately by groups) and the results as Excel output, and as such a sentence which you would present in a research paper.  

5. Generate data (explain/describe) for a case in which you would compare two groups using a non-parametric counterpart of ANOVA. Medians should be between 2a and 3a. Why cannot we use parametric ANOVA in this case? No need to perform the analysis but present the data 1) as a table, and 2) as box plots which must be duly explained. Draw the box plots by hand but still in such a way that they correspond quantitatively to your data (accuracy to a mm not needed). Does the picture suggest that we cannot use parametric ANOVA here? 

6. Generate data (do not forget to describe the data) in which the assumptions of Pearson correlation are not violated (by eye) and where the values of the correlation coefficient are between +0.6 and +0.7. Present respective graph and the result of the correlation analysis as a sentence (use Excel). Please note that there should be no lines on the graph presenting a correlation analysis. Move one or more points in your plot in such a way that it would not be OK any more to apply a parametric correlation analysis. Explain why. Present the graph.

7. Generate a data set consisting of 5 observations in which we can anticipate a negative correlation between two variables (present a graph), but it is not statistically significant. Increase your sample size 2, 3, 4 and 5 times (copy-paste the numbers, do not present more graphs). Follow how the values of r and p of the correlation analysis will change with sample size increasing and present these relationships (i.e. the dependence of r and p on N) graphically, summarize your observations in one sentence. Remember that we always have the dependent variable on the vertical axis and the independent variable on the horizontal axis.   

8. Generate a data set in which the assumptions of regression analysis are not violated (by the eye) and the slope of the regression line is between -2a and -2.2a, and R-square is between 0.6 and 0.7. Present the graph visualising the relationship between the two variables. Present p-value, R-square and the equation of the regression line both as the output of Excel as well as in an edited form.    

9. Generate two different balanced data sets in which case a two-way ANOVA would find that:
	9A. there is no interaction between the factors but one (and only one) main effect is significant;
	9B. both main effects are significant and there is an interaction with a „change in direction“.
Present Excel analyses to prove all this. Present a graph showing group means which would convince the reader that the things are as you told.  Present respective ANOVA tables 1) as the program output; 2) in an edited form as you would do it for a research paper.  

10. Describe a realistic research situation one could have studying the ecology of plants. In the described case, you should apply such an analysis of covariance in which the model would include – in addition to a categorical factor which is of real interest – also two covariates. Pretend that you are not interested in the effects of the covariates. Why would you still like to include them in your model? No need to actually perform the analysis but present hypothetical ANOVA tables for cases in which 1) the covariates are not included in the model; 2) the covariates are included. How would you interpret the result? Please avoid scenarios in which the factor affects also the value of the covariate (interpreting such cases is more complicated and will be discussed later). 

