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MoRitz's tip: write "nice" R code



Where are we?



Goals for today (Supplemental material)

Additional resource



Nonparametric tests

Background: parametric vs nonparametric



The good and the bad about nonparametric tests



Sign test



Example: Intraocular pressure of glaucoma patients



Visualize the di�erences



Hypotheses & "statistic" (Sign test)



Exact p-value (Sign test)



Glaucoma example (exact) p-value



Sign test in R: Glaucoma example



Sign test in R: Glaucoma example (specifying both columns)



Sign test in R: Glaucoma example (specifying di�erences)



Conclusion



Sign test with large samples: p-value normal approximation



Sign test with one sample



(Wilcoxon) Signed-rank test



(Wilcoxon) Signed-rank test



Example: calculate signed ranks



Test statistic (Wilcoxon) Signed-rank test



Example: calculate sums of signed ranks



Exact p-value (Wilcoxon) Signed-rank test (fyi) (1/2)



Exact p-value (Wilcoxon) Signed-rank test (fyi) (2/2)



Normal approx. p-value (Wilcoxon) Signed-rank test (fyi)



(Wilcoxon) Signed-rank test in R: Glaucoma example



(Wilcoxon) Signed-rank test in R: Glaucoma example



(Wilcoxon) Signed-rank test in R: Glaucoma example



Conclusion



Wilcoxon rank-sum test



Wilcoxon rank-sum test



Example



Visualize the data



Calculating ranks and test statistic 



Exact p-value approach (fyi)



Normal approximation approach (fyi)



R code for creating ranks on previous slide



Wilcoxon rank-sum test in R: with wide data



Wilcoxon rank-sum test in R: with wide data



Wilcoxon rank-sum test in R: with long data



Conclusion



Kruskal-Wallis test



Kruskal-Wallis test: nonparametric ANOVA test



K-W test statistic:  (fyi)



Ranks for the K-W test



Example: Ozone levels by month (1/2)



Example: Ozone levels by month (2/2)



Example: calculate ranks (fyi) (1/2)



Example: calculate ranks (fyi) (2/2)



K-W test in R



Permutation tests & bootstrapping



Permutation tests & bootstrapping


