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SUMMARY
In very basic terms, statistical power is the likelihood of achieving statistical significance. Three factors (effect-size, α, n), 
together with power, form a closed system – once any three are established, the fourth is completely determined. The goal 
of a power analysis is to find an appropriate balance among these factors by taking into account the substantive goals of 
a study. We exemplify the role of effect-size, α, and n on the power of a 1-sided F-test and give a general illustration of the 
power concept.
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Část 4: statistická síla
V základním vyjádření je statistická síla pravděpodobnost dosažení statistické významnosti. Tři faktory (effect-size – veli-
kost zamýšleného efektu), α, n), spolu se statistickou silou, tvoří uzavřený systém – pokud jsou všechny tři ustaveny, je tím 
zároveň i kompletně určen čtvrtý. Cílem silové analýzy je najít vhodnou rovnováhu mezi těmito faktory při zohlednění pod-
statných cílů studie. Ilustrujeme význam role velikosti zamýšleného efektu, α, a n na síle jednostranného F-testu, abychom 
poskytli celkový obrázek o pojetí konceptu statistické síly (testu).
Klíčová slova: statistická síla, velikost souboru, velikost účinku, α-chyba, nepřesnost

Introduction

In very basic terms, statistical power is the likelihood 
of achieving statistical significance [1]. In other words, 
statistical power is the probability of obtaining a p-value 
less than 0.05, for example. Obtaining p < 0.05 is ex-
actly what many studies strive for, making the under-
standing of power calculations “a must”.

A power analysis is typically performed before a 
study is being planned. It is used to anticipate the likeli-
hood that a study will yield a significant effect. Spe-
cifically, the larger the effect size, the larger the sam-
ple size, and/or the more liberal the criterion required 
for significance (α), the higher the expectation that the 
study will yield a statistically significant effect (= the 
higher the power will be) [1].

These three factors (effect-size, α, n), together with 
power, form a closed system – once any three are 
established, the fourth is completely determined. The 
goal of a power analysis is to find an appropriate bal-
ance among these factors by taking into account the 
substantive goals of the study, and the resources avail-
able to the researcher [1]. A more detailed explanation 
of the power concept can be found in a valuable inter-
net resource [2].

Role of Effect Size, α, sample size, and 
imprecision

Effect size
The term „effect size“ refers to the magnitude of the 

effect under the alternate hypothesis. The nature of the 
effect size will vary from one statistical procedure to the 
next, but its function in power analysis is the same in 
all procedures.

The effect size should represent the smallest effect 
that would be of clinical, analytical, or other significance. 
In clinical trials for example, the selection of an effect 
size might take account of the severity of the illness 
being treated (a treatment effect that reduces mortal-
ity by one percent might be clinically important while a 
treatment effect that reduces transient asthma by 20% 
may be of little interest). It might take account of the ex-
istence of alternate treatments (if alternate treatments 
exist, a new treatment would need to surpass these 
other treatments to be important).
 
Alpha

Traditionally, researchers in some fields have ac-
cepted the notion that α should be set at 0.05 and 
power at 80% (corresponding to a β of 0.20). This no-




