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B 

Binomial 
See binomial random variables. 

Binomial random variables 
If a variable can only have two alternative characteristic values and if there is a constant proba-
bility of the occurrence of an event, then this variable is binomially distributed, e.g. sex (m; f), 
success of therapy (yes; no). 
 

C 

Confidence interval 
The confidence interval contains the true parameter with the confidence probability S. The 
length of the confidence interval describes the information on accuracy. The higher the sample 
size, the smaller the confidence interval gets. 

Confidence probability 
In practice, common values for the confidence probability are 90%, 95%, 99% and 99,9%. Usu-
ally, S = 95% will be selected. 

Correlation 
The correlation measures the connection between quantitative characteristics. One measure for 
the strength of the correlation is the correlation coefficient (see also regression and cloud dia-
gram). 

Correlation coefficient 
The correlation coefficient measures the linear relationship between two quantitative characteris-
tics. It lies between -1 and + 1 and is positive, if the high (or low) values of a characteristic re-
spectively correspond to the high (or low) values of another characteristic; it results negative in 
the opposite case. The closer the value lies to ±1, the tighter the connection. A value close to 0 
indicates no linear relationship. 
 
D 

Difference test 
The difference test (e.g. verum vs. placebo, tested one-sidedly) formulates the following hypothe-
ses: 
Null hypothesis H0: The verum is ineffective (µV  = µP) 
Alternative hypothesis H1: The verum is effective (µV  > µP) 
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E 

Equivalence test 
The equivalence test assesses the equivalence of therapies. In carrying out the equivalence test, 
the following hypotheses are formulated: 

Null hypothesis H0:  The products are not equivalent (significantly different). 
Alternative hypothesis H1:  The products are equivalent (slightly different). 

Estimation problem 
Example: You wish to detect the average hemoglobin value of a patient group under a certain 
treatment which increases the Hb-value. To do so, you determine the Hb-value of 50 patients 
treated and detect an average value of 9.1 mmol/l Hb. 

Estimation problem: You wish to detect what can be said about the Hb-value in the population of 
all potential patients of this group if they were treated. 

Based on the sample, you wish to approximately determine (= estimate) the unknown parame-
ter/s of the group. 
Test problem: You claim that the average Hb-value ranges higher under treatment with your 
therapy than under treatment with a therapy of comparison. It is to be tested whether there are 
grounds to assume that your claim may be true. 
An assumption (hypothesis) arises from a multitude of observations paired with theoretical find-
ings. These should be tested. 
See also interval estimate and tolerance estimate. 
 

I 

Interval estimate 
Estimation methods are applied to obtain an acceptable estimate. Point estimates (an unknown 
parameter is estimated by a single value) usually result unsatisfactorily since one single estimate 
does not reveal any information on how much it deviates from the “true” parameter. In principle, 
it is not possible to make any conclusion about it, as the parameter in question is, after all, un-
known. When applying an appropriate estimate we may, however, assume that it is located in the 
vicinity of the estimated value. 
An interval estimate determines an area which contains with a given probability the parameter to 
be estimated (confidence probability). 
 
M 

Mean value 
See measures of location scales 
  



Glossary Biometry/Statistics 
Extract Questionnaire Sample Size 

 

 

 4 / 6 

FK
-B

S_
20

12
11

_1
.0

 

Measure scales 
• nominal (e.g. cured, not cured) 

A nominal parameter can only be counted in its characteristic values. 
• ordinal (e.g. not present, mild, moderate, severe) 

An ordinal parameter can only be counted in its characteristic values which, however, can be 
sorted according to size. 

• Interval scale 
Same intervals have the same physical meaning. 

• Ratio scale 
The absolute zero is also the scale zero point (e.g. temperature: Kelvin represents a ratio 
scale, Celsius only an interval scale). 

 
N 

Nominal, Nominal scale 
A qualitative characteristic is called nominal if there is no natural arrangement between its char-
acteristic values, e.g. sex (see also ordinal). 
 
O 

One-sided 
A one-sided alternative hypothesis is formulated if an effect to be tested is only possible in one 
direction or if it is objectively justified. Statistical tests in medicine often formulate a two-sided 
alternative. 

One-way analysis of variance 
The t-test is limited to the comparison of two groups. If more than two groups are to be tested, 
the one-way analysis of variance is suited, e.g. if in a therapy study two different doses of a drug 
are compared with a placebo. 

Ordinal, ordinal scale 
A qualitative characteristic is called „ordinal“, if its values are naturally arranged, e.g. severity of 
a disease (see also nominal). 
 
P 

Parameter-free methods 
If the requirements of conventional test procedures no longer apply or if these cannot be tested 
since the samples are very small, parameter-free or nonparametric methods are often used. 

Probability 
The term „probability“ arises from observations and experience. If in conducting a random ex-
periment n-times, a certain event A occurs k-times, then the relative frequency k/n which can be 
observed and expected in long series of trials, is denominated as probability P(A). Due to the 
difficulties which arise in a direct mathematical description of this fact, the probability has been 
defined axiomatically. 
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Q 

Quantitative parameters 
A parameter is called quantitative if it can be recorded numerically by measuring, weighing or 
counting. Quantitative parameters are divided into discrete parameters (e.g. number of children) or 
constant parameters (e.g. weight). 
 
R 

Range 
The range of quantitative parameters is the difference between the maximum and the minimum 
value. 

Reference range 
The reference range contains the so-called normal values. 

Regression 
The regression analysis describes a flexible and common method used in medicine for cause anal-
yses, impact studies and time-series analyses. It is responsible for approaching a mathematical 
equation which optimally describes the kind of connection between two quantitative parameters. 
Based on this equation, a corresponding value for the y-parameter can be predicted from a known 
value for the x-parameter. 

Relevant difference 
Up to the relevant difference, the differences are considered as incidental. If it is not possible to 
make a statement, one makes do with proportions to the standard deviation. Large differences are 
δ ≥ σ, moderate differences range at 0.5 σ ≤ δ ≤ σ. 
 
S 

Significant 
Based on a difference test, relevant or important differences will be defined as significant. 

Standard deviation 
The standard deviation is the most important dispersion measure in statistics for quantitative pa-
rameters. 
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T 

t-test 
Different statistical tests whose test statistics follow a t-distribution, are called t-test. The t-tests 
belong to the parametric tests as they require that the data examined follow a normal distribution. 
The t-test exists as one-sample test and two-sample test for paired samples (see also Wilcoxon 
test) and non-paired samples (see also Mann-Whitney-Wilcoxon-test). The variance analysis 
describes the generalization of the t-test on more than two samples (see also multiple-sample 
test). 

Test problem 
In a test problem, hypotheses will be evaluated on the basis of samples to determine their degree 
of truth. With this procedure, two different errors can occur. The rejection of a true starting hy-
pothesis is called type 1 error, the non-rejection of a false starting hypothesis is called type 2 
error. 

Tolerance estimate 
The tolerance estimate determines a range (reference range) which contains a predetermined 
share of the population in the mean or with a predetermined probability. 

Two-sided 
A two-sided alternative hypothesis is formulated if an effect to be tested in possible in both di-
rections. In a medical statistical test, mostly a two-sided alternative is formulated (see also uni-
lateral alternative).  

Type 1 error 
When testing the null hypothesis H0 with a statistical test, the type 1 error consists in rejecting H0 
although H0 is correct. A statistical test controls the probability of a type 1 error by an arbitrarily 
defined small limit of the error probability (e.g. α = 0.05). 

Type 2 error 
When testing the null hypothesis H0 against an alternative hypothesis H1 with a statistical test, the 
type-2 error consists in assuming H0 although H1 is correct. The probability of this error is usual-
ly denominated with β. The probability of correctly recognizing the right alternative hypothesis 
in the statistical test is then (1-ß). This probability is also called power of the test. 
 
 
 
 
If you have any questions or requests, please do not hesitate to contact us: 

Prof. Dr. Dr. Klaus Osterkorn 
Medizinisches Wirtschaftsinstitut GmbH 
Zieblandstraße 9 
D-80799 München 
Tel.  +49 89 558929-600 
Fax  +49 89 558929-700 
Email  office@mw-institut.de 
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