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How to Get Prepared?

university = autonomous
learning

sources:

— your notes made during lectures
(Tuesdays, 14%°-14%; EOK "Szent-
Gyorgyi Albert” lecture hall)

— your notes made during computer
lab classes (once a week, 90 minutes,
1%t floor in the EOK building,
computer labs in corridor “B”)

— consultations (Wed: 1830-200%9; 15t
floor in the EOK building, computer
labs in corridor “B”)

— “Medical Biophysics Practices” lab
practice book:
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Science and Non-science

Presumption of innocence: ,,Everyone who has been charged shall be presumed innocent until
proved guilty according to law.” CHARTER OF FUNDAMENTAL RIGHTS OF THE EUROPEAN UNION, Article 48
(1)

,Presumption of ineffectiveness”: Every treatment and remedy shall be presumed ineffective
until proved effective according to scientific requirements.

Treatment of patients

Evidence based medicine
(scientific medicine)

CRTICAL 1) Decision making is based on objective evidence
in all branches and at all levels of medical care.
Evidences serving as base of medical care should
be accessible.

2) Medical practitioners should be able to
correctly judge the quality of scientific
publications, as well as to critically read and

Alternative or complementary
medicine (non-scientific medicine,

,quackery”)

It is based not on evidences but on tradition and
belief, e.g.: traditional Chinese medicine,
acupuncture, naturopathy, homeopathy,

iridology, osteopathy, cupping, bioresonance,
chiropractic, etc.

> ﬁ understand them.
\*\ r' ‘ " 3) The development of health care o
R4 n“;ﬂ ' requires continuous research. 4 ’4
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How Does Statistics Help Us?

Statistics deals with the collection, organization,
analysis of data, and drawing conclusions

Descriptive statistics 5 Inferential statistics




What Type of Data do We Deal with? Types of Statistical Variables (l):
' First Approach

Data to be processed show a high degree of variation ...

statistical
Phon; 858-668-3700 The physicist The physician | The medical varfEe
e W measures ... measures ... student

Request A Test,

VART Veritied measures ...

8803 Brecksville Rd. Ste. 7-130 . . . .

Samviis o et length height ET—— qualitative quantitative

ono I blood cells (2) (categorical) (numerical)
Trvsonee = [ o frequency heart rate pulse frequency
- (22)
— = e os | COncentration blood sugar level ~protein conc. in nominal ordinal discrete continuous
CBC With Differential/Platelet .
. e o blood plasma (4) (no ranking) (ranked) (,,counted”) (,measured”)
Hemacoomtt b RS INs o voltage ECG-signal ECG-signal (27)
MCcv 94 L 80 - 98 (29
MCH 30.6 Pg 27.0 - 34.0 01
MCHC 32.7 g/dL 32.0 - 36.0 01
Pacetets Bor donijis iy oes o sound intensity  hearing hearing
e b N Wi o threshold threshold (25)
Monocytes B + 4-13 o1 ~ =]
electric impedance- skin impedance =
impedance plethysmograph ~ (24) I~ . J—"
=

flow

ome) -

pressure blood pressure - a
m 3uu:|ri‘tmnz '

speed speed of blood - . "W""f- s consioou .

v Gerstone
5 = 5 aeaTiTe - 10 oiamonD

Types of Statistical Variables (I1): Types of Statistical Variables (I1):
Levels of Measurement (by S. S. Stevens) The Importance of the Context

(QUASI-)

(QUASI-)

nominal nominal
“scale” “scale”
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Statistical Variable Types (lll):

The Basis for Statistical Comparison

-

nominal ordinal

variable variable
frequency natural order order “
(most frequent element) (ordinal center)

N

Population and Sample

Population

RANDOMNESS! ¢

The size of the population usually does not allow Therefore, only a subset of the population is examined.
the examination of all of its elements. That is what we call a sample.

UNCERTAINTY!ﬂ l}

We carry out measurements on the

Characteristics of the sample sample elements, then this data set
can be used to draw conclusions (which is also called sample)
on the population.

will be characterized by graphs and numbers

Composition of the Data

Composition of the Sample




Composition of the Sample

Ll

Cumulative Distribution Function

How many elements are less than a given x value?
\{ The value goes to the sample size }

cumulative frequency (n)

4

body height (x) ~

Y

Integral Discrimination Function
How many elements are greater than a given x value?

N

S

«de-cumulative» frequency (n)

S
>

Frequency Distribution Function
How many elements fall within a bin of Ax width?

Delta stands for
A Difference
N

S

frequency (An)

Ll |

body height (x) >

i




Representation of Data (l)

1) A simp/e list Of data list: (absolute) frequency:
.. an enumeration of results number of experiments with the given
2) Summary of frequencies in of all experiments outcome
tables
(absolute) [relative
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Representation of Data (II)

3) Representation of frequencies in case of qualitative variables
Relative frequency

(absolute) relative 0 Py
blood group |frequency  |frequency
A 85 0.425
B 28 0.14
AB 10 0.05
o 77 0.385
[z 200 1
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3) Representation of frequencies in case of qualitative variables
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Test questions #2

Give examples for ordinal scale. .
What is the substantial difference between a nominaland
an ordinal scale? .
Give example for interval scale. .

What is the substantial difference between an ordinal and
an interval scale? .
Give examples for ratio scale.

What is the substantial difference between an interval and
a ratio scale? .
Why is it important to define a statistical variable properly? «

Show the importance of the context of the statistical
variable with examples. .
How can the statistical variables be grouped from the point
of view of comparison?

What is the relationship between Stevens’ levels of
measurements and the hierarchy of variable comparison?
What does it mean, that a variable is “well-behaved”?
How can the different levels defined in the hierarchy of
variable comparison be characterized?

Is a quantity measured on (Stevens’) interval scale always
“well-behaved” from the aspect of statistical comparison?

What is a population?

What is a sample?

How do we take a sample from the population?

Why does the sample not perfectly represent the
population?

What is the reason of the uncertainty burden on
conclusions an the populations drawn from the sample?
What are the ways of characterization of the sample?
What is the meaning of frequency and absolute frequency?

If we just say “frequency” what does it refer to: absolute or
relative frequency?

How can the frequency values of a set of data be
summarized in a table?
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Test questions #3

What do we need to pay attention to during the tabular frequency density distribution?

summary of frequencies of numerical variables? *  Whatis the total area under the curve of a frequency and a
How can we make frequencies directly comparable, if relative frequency density distribution?

samples differ in size?

How can we make frequencies directly comparable, if bins
differ in width?

Why is relative frequency “relative”?

What does the word “density” refer to in the term
frequency density?

What are the practical ways of graphical representation for
qualitative variables?

What is represented on the horizontal axis of a column
chart constructed from qualitative data?

What is the meaning of the “categorical axis” of a column
chart constructed from qualitative data?

What and how can be read out from the graph of a
frequency distribution?

What and how can be read out from the graph of a relative
frequency distribution?

What and how can be read out from the graph of a
frequency density distribution?

What and how can be read out from the graph of a relative
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