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Statisticka hipoteza

i. elementarna tvrdnja
ii. tocna (istinita) ili netocna (neistinita)

iii. provjera hipoteze — trazenje istine
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Statisticka hipoteza

iv. istina — stvarno, objektivno stanje

v. probabilisticki sustav:
istina — vjerojatnost

vi. znacajno — ono 3to se ostvaruje na svaki drugi
nacin osim slucajno:
iskaz vjerojatnosti — razina znacajnosti
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Nulta hipoteza

Nema razlike!
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Dokazivanje statisticke hipoteze

postavljanje hipoteze

odabir statistickog testa
odredivanije razine znacajnosti
izracunavanije statistike testa
zakljucivanje

A.
B.
C.
D.
E.
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Pogrjeske testiranja hipoteze

PRAVO STANJE ZAKLJUCENO
RAZLIKA RAZLIKA
POSTOJI (H,) NE POSTOJI (Hy)
ISPRAVAN o pogrjeska RAZLIKA
ZAKLIJUCAK (I. vrste) POSTOJI
(Hy odbac.)
B pogrjeSka ISPRAVAN RAZLIKE
(1. vrste) ZAKLJUCAK NEMA
(Hq prihvat.)
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http://www.bulaja.com

Uzorak i populacija

SPOZNAJA O POPULACHI

populacija mjereno obiljezje

UZORKOVANIJE PROCJENA

uzorak @—— statisti¢ka obrada

SPOZNAJA O podataka
UZORKU
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Uzorak

* reprezentativan
* mjerljiv
* slucajni (probabilisticki)

* jednostavni slucajni

* sustavni slucajni

* slojevit slu¢ajni

« skupovni (klasterirani) slucajni
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Velicina uzorka

Small (<30) Sample Size Calculation
The formula for the sample size necessary to praduce results accurate to a specified confidence and margin of eror s

zvz:
n=| 4
E

where: http://www.isixsigma.com/

P o
%4 is known as the critical value, the positive z value that is at the vertical boundary for the area of /2 in the right
tail of the standard normal distrbuion.

 is the population standard deiation
7 is the sample size.

This formula can be used when you know O and want to determine the sample size necessary to establish, ith a
confidence of 1= &, the mean value 4 to within £E.

As a general rule of thumb, if your sample size 7 is greater than 30, you can replace O by the sample standard
deviation s.

If your sarmple size is less than or equal to 30, the population must be normally distributed and you must know the
population standard deviation & in order to use the formula above. An altemate solution method is to use the Student t
Distribution developed by William Gosset
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Odredivanje velicine uzorka

Samping: single mean (2x]
[ Type Ierror - Alpha /P
Cox Cozm
€ o0 o0 B
o5 yo oz o020 ingle mean (2]
Coat Coat oo i Type Tenor - Apha - Type It enor - Beta
€ o005 € 005
nput € 020 C o020
Pt ‘o o010 & 010
vean: o5 | X g
o Coos Coos
‘Standard deviation: 2,3 E
2 - s G001 oot
Null Hypothesis value: 49
| EE—

Resut
[ || | elbpotnessvave:  [+9 ean: 65

R 23

Hep Caauate Ext | | Minimal requred sample sze = [25 Nl Hypothesis vae: 49

Help Cakculate. Exit ‘ :mn\::m S ’3‘_, ‘
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Analiza snage testa (power analysis)

Options Help
sigmal = 103 [V Two-tailed Alpha 0
———
o 2z a4 s a3 1 12z 1 | [ Equivalence
sigma2 = 925
e
O S Degrees of freedom = 73.16
I Equal sigmas
b True difference of means = 63
=3
—————————f—
Power=.7905
n2-38 —
e || 0 z B ] b
o 3 o o o
Solve for Saruple size B
Allocation Equal -]

[davaApplet Windaw

http://www.cs.uiowa.edu/~rlenth/Power/
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Randomizacija

¥ Randomize ¥links ¥ About Us

© Tutorial

Site Overview
3 Lesson 1

sson
Random Assignment of 40 Subjects to 4 Conditions

!

Randomn Sample of 50 Subjects from a

Research Randomizer can be used just as easily for random Population 07643

assignment as for random sampling. Although people sametimes
confuse random assignment with random sampling, the two are Rt Aedhmantorin Subjersis

really quite different. With random sampling, the gol is to 4 Condtions
choose a representative set of cases from the full population
under consideration. With random assignment, the goal is
usually to give all participants an equal chance of being assigned
to each experimental condition (regardless of how representative

!

Losson 3

Randor Assignment of 40 Subjects in
Blocks

!

the participants are). Losson 4
By assigning participants at random, an experimenter equalizes Ei"m“h“gss"““‘a 21100 Telaphone

pre-existing individual differences across experimental conditions.

This makes it easier to infer that any observed group differences
are due to the independent variable. Thus, random assignment Random Ordering (Assignment)of 25
tends to increase the internal validity of 3 study, whereas random _Rems ona Test

sampling increases both internal validity and external validity
(generalizabilty)
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Statisticka i stvarna znacajnost

= Statisticka znacajnost: ukazuje je li razlika ili
povezanost izmedu skupina znacajna

Pitanje: je li vazna?

= Odgovor: stvarna (klinicka) znacajnost i
tumacenje znanstvenika

Medicinski fakultet Sveuiliéta u Rijeci Katedra za medicinsku informatiku ® e 0 0

Pogrjeska temeljne prosudbe

Kahneman D, Tversky A.
On prediction and judgement.
Oregon Res Inst Bull 1972;371:100.
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Teorija... (1/3)

Stanje
Postupak postoji (npr. bolestan) ne postoji (npr. zdrav)
pozitivan ISPRAVNO POZITIVNI LAZNO POZITIVNI
nalaz (TP) (FP)

negativan LAZNO NEGATIVNI ISPRAVNO NEGATIVNI
nalaz (FN) (TN)
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Teorija... (2/3)
Osietljivost testa = TP / (TP + FN)
Specificnost testa = TN / (FP + TN)

Stanje
Postupak postoji (npr. bolestan) ne postoji (npr. zdrav)
pozitivan ISPRAVNO POZITIVNI LAZNO POZITIVNI
nalaz (TP) (FP)

negativan LAZNO NEGATIVNI ISPRAVNO NEGATIVNI
nalaz (FN) (TN)
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Teorija... (3/3)
Osietljivost testa = TP / (TP + FN)
Specificnost testa = TN / (FP + TN)
Pozitivna prediktivna vrijednost = TP / (TP + FP)
Negativna prediktivna vrijednost = TN / (FN + TN)

Stanje

Postupak postoji (npr. bolestan) ne postoji (npr. zdrav)

pozitivan ISPRAVNO POZITIVNI LAZNO POZITIVNI
nalaz (TP) (FP)

negativan LAZNO NEGATIVNI ISPRAVNO NEGATIVNI
nalaz (FN) (TN)
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Prica, saobracajna nezgoda... (1/4)

PROMETNA NEZGODA, NOC, VOZAC POBJEGNE
p(zeleni) = ?

p = 0,15 (15%)
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Prica, saobracajna nezgoda... (2/4)

OCEVIDAC NEZGODE: “ZELENI TAXI”

Prica, saobracajna nezgoda...

(O N E— NE VIDLJIVOSTI
1 Osjetljivost testa = 80%, Specificnost testa = 80% r

p(zeleni) = ? PREPOZNAJE 80%, GRIJESI 20% (OBJE)
p = 1,0 (100%) p(zeleni) = ? p = 0,8 (80%)
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Prica, saobracajna nezgoda... (4/4) Korelacija, r
Stvarna boja vozila 0 — matematicka nepovezanost
<0,25 — nema povezanosti

Svjedok omz ‘6%

vidi

zeleno 12 17
03 68

ukupno 15 85

Osijetljivost testa = 80%, Specificnost testa = 80%

p = 0,41 (41%)

Poz. PV = 12/(12+17) = 12/29 = 0,41
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0,26-0,50 - slaba povezanost
0,51-0,75 - umjerena povezanost
>0,75 —izvrsna povezanost

1 — matematicka povezanost

Colton, 1974., Statistics in Medicine
(prema: Dawson & Trapp, 2001.)
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Pet “ne” r

= r nema mjerne jedinice

= ne ovisi o tome koji je pokazatelj x, a koji y

r=0 znaci: nema pravocrtne povezanosti

ne smije se rabiti za ekstrapolacije

(samo interpolacije)

= ne oznacava uzroc¢no-posljedi¢nu vezu
(samo povezanost)
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Kada NE racunati r
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Clanak, Biochem. Med.

@ NttP:// W\ $totrebaznati kadaizracunavamo koeficijent korelacije?

What we need to know when calculating the coefficient of correlation?
ed/Voll7
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Ne zaboravite: 1-2-3-4!

1. Vrijednost P uvijek se piSe s tri decimalna
mjesta; nema “P<0,05”, “P>0,05" ili p=NS

2. Vrijednost statistickog testa i koeficijenta
korelacije piSu se s dva decimalna mjesta

3. Udjeli za N<100 i diskretne vrijednosti
izraZavaju se cijelim brojevima (bez
decimalnih mjesta)

4. Ucestalost u malim skupinama nije primjereno
predstavljati relativno (“od tri misa 33% je
pobjeglo”)

Pogrjeske...

http://www.cs.unc.edu/~pozefsky/COMP380_F06/FatalError.
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Clanak, CMJ

e http://www.cmj.hr/2004/4~*"

= by Tom Lang
The mean and standard deviation describe the
(http ://WWW.tom Ianqcom center and variability of a normal distribution of a

characteristic for a sample. The mean and standard
error of the mean (SEM), however, are an estimate
(the mean) and a measure of its precision (the SEM) for
a characteristic of a population. However, the SEM is
always smaller than the standard deviation, so it is
sometimes reported instead of the standard deviation
to make the measurements look more precise (16). Al-
though the SEM is a measure of precision for an esti-
mate (1 SEM on either side of the mean is essentially a
68% confidance interval), the preferred measure of
precision in medicine is the 95% confidence interval
(17). Thus, the mean and SEM can sometimes refer to
a sample and sometimes to a population. To avoid
confusion, the mean and standard deviation are the
preferred summary statistics for (normally distributed)
data, and the mean and 95% confidence interval are
preferred for reporting an estimate and its measure of
precision.

Error #5: Using the standard error of the
mean (SEM) as a descriptive statistic or as a
measure of precision for an estimate

For example, if the mean weight of a sample of
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subjects was compared by grouping by sex, age, age at ill-
ness onset ation of illness. CFS subjects were strat-
Byirs, 4040 years, =50 years), onset
dden) and duration of illness (<5
years, =5 years) to determine whether an association with
autoantibodies existed.

Journal of Autoimmune Diseases 2005;2:1740
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Table 1

Characteristics of patients in routine and inception caharts

Completences of data for analysia
Gross-ssctionsl comelation betwoen compasits indices (n [W])  767/767 (100): 1051108 (99, 19610
Cross-ssctional cemelation vith HAQ scorss fn []) 7201767 (039 1041108 (8.1}
Discriminant valicy, 1-yoar fallow up (n [3l) - 91100 (a1.0%)
Gonstrut walidity, 3-year folow up* (n Pl - 56180 (70.096)

Complatorass of datavwas the prorequiske for nelasion. “Used to validata the reults from the oross-sectional smalys=s n the rautine cobart
drcluding camplsiz milolagical data. CRP, Croscie protein; ESR ate; HAQ, Health it Qussi
. 51 foviaion

| Arthritis research & therapy 2005;7:R796
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of Autoimmune Diseases 2005;2:1740

Table I: Characeristics of subjects evaluated for
autoantibodics.
cFs Nen-Farigued
22 34
19 1
3 0
&
"
"
38 years
8
1
Mean llness Duration €9 manchs
Number of Subjects Il
10
>Syears 12
Ed 5
3 Et)
¢ 24
| 13
8 10
13 13
15
a6 years 42 years
36 years
5
n
Mean llness Duration 128 manths
Number of Subjects Il
< Syers 15
Syears 2
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were not shown to differ from those without the
antibodies by other disease aclivity parameters
including anti-dsDNA antibodies (P = 0.99), lympho-
cyle count (P = 0.70) and the global BILAG score
(P = 0.85). However, ]’)dllﬁl‘ll\ with [gG_anti-MBL
antibodies had a higher
those withoq =0035).
Patients with and w &G anti-MBL antibodies
were not significantly different in disease activity as
defined by the BILAG score of other systems which

Lupus 2004;13:522

Statistical analysis 0000

Differences in age and in numbers of TREC /g PBMC -
DNA between mgnu and normal controls were

analysed b Differences_between s

The mean TREC count in PBMC for the control

\

individuals was[ 8.9 + 79 x 10]/ng DNA. SLE
patients had " sighicantly Tower TREC counts in

PBMC (4.1 + 39 x 10* TREC/pg DNA) compared

TREC

—r—

to_age-matched controls (P = 0.004) (Figure 1). As

Tluny -two SLE padents and\ 32 healthy contoly
 mean age and St

SLE patients was 26.7 + 8.2 yea nging tmm s m
47) whereas control individuals were 2 t
(rnging from 18 to 50). There was no

controLS

years [ represent highest and lowest figures. Symbol above the upper

horizontal bar represents outlier

Lupus 2004;13:906

e
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Lupus 2004;14:273 = — — -
positive correlation was obSered
Detwee: e levels of CR1 and C3 in patien ith
Cr=0.152) Jmd _without nephritis
be

(Frgures—26 and 3b). The correlation was fourd
E vmﬁganl at (J 001 level (two-tailed).

‘Grrelation of CR1 with serum C3
(c)Corrolation of CR1 with sorum CIC i lovels '":::::;EP::‘;:'"EW'
Iupus nephritis patients, (r=-0.058), 1523 <.
p<0.001
2014
£ 2500 g $
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2 2000 * Zele %
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5% ee H 10
& o 0
0 2 0 60 0 20 4 60
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Table 1
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| Nema ispitnih razdoblja! |

Ispit
= kriticka raSclamba statistickih postupaka
objavljenog znanstvenog rada
= pismeno (elektronicki = mladenp@medri.hr)
= poslati desetak dana prije usmene obrane
= casopis — citiran u Current Contents-u
- rad:
= cjelokupno istrazivanje
(ne osvrt na drugi objavljeni rad!)
= najmanije dva priloga (tablica, slika)
= jasan opis statistickih postupaka
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Ispit Top Ten Reasons to Become a Statistician

10. Deviation is considered normal.

9. We feel complete and sufficient.
. 8. We are mean lovers.
= rad: 7. Statisticians do it discretely and continuously.
* primjer 6. We are right 95% of the time.
5. We can safely comment on someone's posterior
distribution.
= kriticka ras¢lamba statistickih postupaka 4, We may not be normal but we are transformable.
objavljenog znanstvenog rada 3. We never have to say we are certain.
o nrimi 2. We are honestly significantly different.
primjer 1. No one wants our jobs.

http://www.stetson.edu/~efriedma/mathhumor. html
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