Principles of Biostatistics and
Informatics
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Lecture 1: An Introduction
7th September 2015
Gergely AGOCS

How to Get Prepared?

unlve.rSity = autonomous I & C' [ biofiz.semmelweis.hu I
learning —
sources:

— your notes made during lectures
(Monday 1740-18%; EOK "Szent-
Gyérgyi Albert” lecture hall)

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

— consultations (Wed: 18%-193° and culty of Medicine
Thu: 1815-19%; 1%t floor in the EOK [eR—
building, computer labs from
corridor “B”) Bi P inf .

— “Lab Manual of Medical Biophysics” iostatistics and informatics

lab practice book: 2014-2015

* Biostatistics chapter (0 page
summary of theory)

* Problems chapter (problems 71-77)
— homepage: biofiz.semmelweis.hu

HOME  EDUCATION  RESEARCH  SERVICES  ST| Scroll down: material

> from previous years

Information Lectures = Homework problems

subject requirements Lecture slides Materials helping to prepare
lecture schedule and slides (will be uploaded one by one) for midterms and exam

lab schedule

homework problems

matrial from previous years 2

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)

»Pr

ption of ineffecti ”: Every treatment and remedy shall be presumed ineffective
until proved effective according to scientific requirements.

Treatment of patients

s .
lvt\ : j‘a Evidence based medicine Alternative or complementary
‘ Jg ASS 3 | (scientific medicine) medicine (non-scientific medicine,
1) Decision making is based on objective evidence »quackery”)
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
understand them.

3) The development of health care
requires continuous research.

CRITICAL
APPRAISAL
OF MEDICAL
UTERATURE
L53 o

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

iridology, osteopathy, cupping, bioresonance,
chiropractic, etc.
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How Does Statistics Help Us?

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

Descriptive statistics —————— Inferential statistics

Deterministic laws -> perfect prediction
Laws <

Stochastic laws = uncertainty




What Type of Data do We Deal with? - Whatis a Function?
Unambiguous assignment of one set of values to an other set of values

Data to be processed show a high degree of variation ... INPUT (ARGUMENT,

INDEPENDENT VARIABLE) DOMAIN
The physicist The physician The medical
measures ... measures ... student X
measures ...

8803 Brecksville Rd. Ste. 7-130
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Types of Functions

Unambiguous assignment of one set of values to an other set of values

Linear Function

Clair J. Smith INTEGRAL FORM ifx=0 if Ax =1
patient ~ NAME(patient) & / AB theny=b then Ay =a
patient -~ ABO BLOOD GROUP(patient) . /
patient — BODY HEIGHT(patient)
patient — BODY MASS(patient)

) _—> 168cm a = Ay/Ax = tana

!t \ 65jkg
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y=0.5x+3 y {{K‘/Kx
X Ay

BODY HEIGHT(patient) =~ BODY MASS(patient)

height = FREQUENCY(height) pl. 164 cm ~ 4 people

time ~ RADIOACTIVITY(time)

radio-

temperature ~ VOLUME(temperature)

Mass 7 Frozen: Mass & Press. " ”
100 7 activity E
80 N\(PBa) ¢
60 ¢ V| =5
40 2 .
20 time T explicit fory: y=a-x+b
0 (yrs) explicit forx: x=(y—b)/a
0 30 60 90 120 150 T T
Press. Temp. 7 o Py




Exponential Function: Example #1

4500000 - humber of

Exponential Function: Example #2

debt

bacteria 2500007 (€) t i
time no. of me debtin €
4000000 - 2 elapsed | bacteria elapsed | (yearly interest rate:
Ay ey 0,
3500000 - (min) 200000 7 e — .
i : 0 1 : - " 0 1000 (capital) D 1.2
3000000 - = & 20 2 " 1 1000 - 120% = 1200 D 12
g & 22 150000 2 1000 - 120%2 = 1440 '
2500000 - a0 A > +1 : x1.2
€0 42=23-3 & 3 1000 - 120%3 = 1728
Sl +1 < >
2000000 1 80 24=16 o . & 4 1000 - 120% = 2074 5
w0 em ©7 Rl I 5 1000 - 120%" = 2488
- +20 C _ o= +1 C 6 1000 - 120% = 2986 .
120 2°=64 46 =
1000000 - " " 50000 - omo
— t/1
500000 n= 2t/20min ) debt = 1000€ . 12 /1yr A
time time
(min) . (yrs)
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 5 10 15 20 25 30
9 10
Exponential Function: Example #3 Exponential Function
© radio- s - . .
o arcatixl;i)ty time Cs-137 (in PBq) INTEGRAL FORM if x '_0 if'y -_yo/e_
o0 | (PBa) elapsed | from Chernobyl b theny =y, thenx=1/p=k
(yrs) (half life: 30 yrs) =p-:-qg T [
] y X y y = 5e0.25

85 (total fallout) D x1/2
85/2=85-21=435 > 2
X
85/22=85-22=213
85/23=85-2%=10.6
1/2
85/2¢=85.24=53 2

70
60
50 1

40 -

85/25-85-25=27 22
) 85/26-85-26-13 >

20
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rad/oaCtIVIty = 85 PBq . ‘z—t/.‘?Oyr‘
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— explicit for y: Y=y, eP* |
explicit for x:  x=1In(y /v,)/ (-p)
I
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Exponential Function: Linearization

graphical linearization X; y y ; 58'0'25;‘
plot y on a log scale as a function of x: 7
the relationship looks linear but it is still exponential

Power Function: Example

mass o< volume o< [body]length3
surface area oc [body]length?

INTEGRAL FORM | &
y=yo e jEEEE =
logy =log(y, ")
logy=1logy, + log(e"p ")
o
logy=1logy, - p-x-loge XZJQEV
X%%(

logy=-p-loge-x+logy,
h;—a _\;—4 _;_, \

intercept = logy,
log5 = 0.699
slope = —p-loge
—0.25-loge =-0.1086

arithmetical linearization
plot logy as a function of x:
the relationship is linear

0.5

y =-0.1086x + 0.699
b [1 1131

Power Function: Linearization

100

Power Function

INTEGRAL FORM ifx=1 graphical linearization

y
. theny=b plot both y and x on log scales:
VARIABLES: depe'ndent |ndep.e e L0 the relationship looks linear but it is still power function
variable variable 2 ‘ )
y l y=x2 INTEGRAL FORM "
s y=b-x°
/ ]ogy=log(b-x“)
10 a X\
logy = lOgb + lOg (x ) 1 10 100
explicit fory:  y=b-x° logy =logb+a-logx logy
_ = 1/ 5
explicit for x: x =1y /b)"” j logy=a-logx+logh y=2x——
“DIFFERENTIAL” FORM o X 4
0 5 10 15 20
i 1 i intercept = logh
inverse proportionality y= é =b-x" logl =0 arithmetical linearization
and square root x g : 0s
. lope = g plot logy as a function of logx:
functions are also power 3 o the relationship is linear |
functions y=~x=x? a=2 p . ogx
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unicellular organisms

Power Function: Example

Allometric scaling
(e.g. Kleiber’s law)

hourly heat production o< body mass3/*

mass o< volume o< [body]length?
surface area o< [body]length?

constant body temperature m

(homeotherm) animals _,t.-;a

varying body temperature
(poikilotherm) animals

bodymass / g
(log scale)
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