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| Multiple comparison test by Charles Dunnett (1955)’
| Post-hoc-Test after ANOVA The three Rs

. | Principles were developed over 50 years ago as a framework for humane animal research
I Compare k treatment arms against a control group

o o = o
| Similar to performing multiple t-tests Methods which avoid or Methods which minimise Methods which minimise
| Designed to hold the family-wise error rate replace the use of ani-  the number of animals  the suffering and im-
FWER=P(number of falsely rejected Hy > 1) < o mals used per experiment prove animal welfare
The importance of sample size estimation
L | | | Which difference is of biological importance?
LSS LS5 <! don t.have_a,ny hYDOThGSIS about the I Which statistical test should | conduct?
\\ / effect size - it's a pilot study. | And how many animals do | need to show a difference?
PN Why do | need sample size justification?» | Is this feasible (cages, animal keeper, laboratory space, costs)?
Cantrol Expectations may not always been fulfilled - if so, then you can publish significant results!
nterestingly, in animal experiments equal sample sizes have been frequently proposed. However, Currently, two packages are available in R, R : multcomp? and R: DTK®, to perform the special
the same statistical power can be achieved by unequally distributed group sizes with a reduction of testing problem with unequal group sizes. The computation of the p-values includes the
the total sample size: consideration of a multidimensional t-distribution and the adjustment for multiple testing.

Unfortunately, a procedure for sample size estimation is missing.

R:DunnettTests* conducts a sample size calculation, but with identical treatment effect size
N=48 and pre-specified sample allocation ratio only. In other situations, simulation-based evaluation is

suggested, which needs great computational effort.
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A simulation study

The aim is to determine the sample sizes for multiple treatment groups with different effect sizes
(different means and unequal variances). A necessary statistical power of 80% is expected.
deas for finding the minimal set of group sizes in Monte Carlo experiments:

Modified grid search Topological concept

Start with initial size Fvaluate given param-  Bottom-up or top-down
Sample new position  eter sets - start with ~ procedure using the
based  on  derived coarse grid - refine grid topology of different
\ statistical power — increase accuracy  sets of sample sizes
(number of simulations) —

A general rule for equal effect sizes and equal variances says: * ~ \fk%

[t needs raughly 5ed samples to estimate the

S a m \ power precisely up to the first decimal place! Sets of sample sizes
| with N = 19

Achieved power
A both >80% e mixed Vv both <80%

Statistical Power Simulation Study |

Anintelligent search at A

Benefit of imbalanced sample sizes different levels of integer “

partitions of size N can massively

method reduce the computational size.
paiance 1t is the objective of constructing
a random search with the use of
topological relations and

precision levels.
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