IATPIKH 2TATI2TIKH
Mepypadkn ZTATLOTIKN -2



Baowkoi optopol

J NMAnBuouoc (population): O Astypo (sample): eva
£V UVOAO ATOPWVY HUEPOG Tou MANBUGoHOU
d Mapapetpoc (parameter): J ZtatioTtiko otoxeio
XOLPOKTNPLOTLKO TOU (statistic): urtoAoyiletal
nAnBuopou (m.x. u, o, 1) amno to dstypa (r.x. x , SD,
ETUTOAQOLOC)

** To OTOTLOTIKO otolxelo e€umnpetel 2 oKomouc:

v' mepypadn Selypatoc
v’ eKtipnon mopapETpou



MoooTKEG HETABANTEC

e [leplypAdovtol CUVOTTITLKA KOl QTTOTEAECUOTLKA LE TN XPRON

TIOPOLLETP WV

e OLBaolkec opadeC MAPAUETPWY TTOU XPNOLUOTIOLOUVTOL ELVaLL
Ol AVTUTPOOWTIEVUTLKEC TIMEC BECNC KL OL OVTUTPOOWITEUTLKEC

TLHLEC OLOOTIOPOC

e ‘EYyKUPEC OTav Ta Selypata lval oVTUTPOOWTIEVTIKA N TuYaia

Tou MAnBuaouou.



AvtimpoownevuTtiko (Tuyaio) Asiypa

Eva delypa Bewpeltal tuxaio otav KOs HEAOC TOU YEVIKOU
OUVOAOU UTIO LEAETN €XEL TNV Ol TiBavoTnTa va teplAndOei
oto delypa.

Elcaywyn cuoTnuatikwyv ocpaApaTwy oTnv Epeuva

X YrtoAoyLopoc pecou Upouc ayoplwyv NALKLOC 7 ETWV UE
delypa povo amo Adnva.



AVTUTPOCWTITEVUTIKEC TLUEC

Twwec Beonc
Emikpatovoa tun, HEoN T, SLAUECOC

Twuec BaBuov olaomopac

TuTuKA ATTOKALON, OKPALEG TLUEG,
EKATOOTNHOPLA

---------







AVTUTPOCWTIEVUTLKEG TLHEC BEonC

v ETtkpartoloo TLA lvol N TLU otnv omola onuelwdnkav ot
TIEPLOOCOTEPEC TMOPATNPNOELC.

v MpoBANpa pe Alyec mapatnpAOELG
v Movo meplypadLkn xpron

Two Modes

3‘ /N

n} I

I |
0.00 10.00 20.00 30.00 40.00 50.00 50.00




AVTUTPOCGWTITEVTIKEC TLUEC OEoNC

v' Méon TR givoe to oAyeBpkd abpolopa OAWV TwV HETPACEWV
SlapepEVo e To MARBOC AUTWV.

X+ X+ X+ Xy YL X
- N N

u

OTtou i n epeuvnTkn povada kat X, n LETPnON.



Napadeypa

e Mapatnpnoeslc Bapouc (kg) 5 madwwv: 52, 45, 33, 40,
28

X =198/5=39,6 kg

e Mapatnpnoelc Stadopac otnv aptnplokn mieon (mm
Hg) mpw ko peta Beparneia o 6 atoua: -2, +4, -5,
+8, -9, -3

X =-7/6=-1,2 mmHg



AVTUTPOCWTIEVUTLKEG TLHEC BEoNnC

v Méon TR givoe to oAyeBpkod adpolopa OAWV TwV HETPACEWVY
SlapeEVO e To TANBOC AUTWV.

OTIOU i N €PEUVNTLKA povada kol Xi n LETpNON.

IAIOTHTA: Z (X, -X)=0



AVTUTPOOCWTIEUTLKEC TLHEC OEoNC

v ALAPECOC ELVOLL N TLLLA TIOU ELVAL CUYXPOVWE HEYOAUTEPN ATIO TLC
LULOEC LETPNOELC KOl LLKPOTEPN ATTO TG AANEC LLOEC.

(&

50% ARETALLER 559, ARE SHORTER
'T?{AN ME.

: G Do

‘ T

eYrtoAoyiletal SuokoAotepa
otav £xoupe LlooPndlec N MOAAEC
OPATNPNOELC.

eMeyaAUTepn xprion otn
nepLypadLK OTATIOTIKA.

MEDIAN



» M va uTtoAoyLoTEL
MPETEL TTPWTA VAl
StataxBouv ot
MOPATNPNOELG KATA
avéovoa (R $Bivovoa)
ocLpa

»Otav to mAnBoc¢ Twv
MOPATNPNOEWV Elvol
LLOVOC aplOuoc, TOTE €ival
N LEcaia mapathpnon.
»Otav to mAnB6oc¢ Twv
OPATNPNOEWV Elvol
(Uyoc aplBuOC, TOTE ival
0 MLEOOC OPOC TwV SUO
LeoailwV apatnprnoswy

/(

/

The median
is easy to find
when there is an
odd number of

But what
happens if there
isn't an exact
mid-point to selec:
N \_the median?

o scores you Navs

& \ -
midd ind the m edian

=k |
3 _SPECIME_NS oF COMPOSITE PORTRAITUS

_PERSONAL AND FAMI LY.

TYlEiel. ARl Bl Al seesdag’ L. & = 2 e . o THELSSR B



MpwTta vrtoAoyiletal N «Beon» Tou KATaAQUBAVEL N
dlapecoc otnv avéovoo oeLpa

, , , 1 +1
e H Ogon vmoAoyLlletal LE TOV TUTIO >

e Apa av exoupe 11 mapatnpnoeLg
» (11+41)/2=6 (n éxtn mapatipnon)
e AvéEyouue 16
» (16+1)/2= 8,5 (mailpvou e To LECO OPO TNC 8NS KAl TNG
9" mapatrpnong)



Napadsiypa urtoAoylopol SLapEcou

Eotw OTL £XOUME TIC MOPATNPNOELC YL TO OVAOTNUAL
O ATOUWV O€ EKATOOTA:

154,189,173, 192, 151, 161, 165, 189, 170

2e avéovoa osLpa

151, 154, 161, 165, 170, 173, 189, 189, 192

H 8€on tn¢ dtapcoou (9+1)/2= 5" napatripnon
Apa to 170



Jepad  Awdpkela Nooou (nUEPEQR)

1 12

2 14

3 14

4 15 O¢on AlopEOOU: 18+1 =9,5

5 16 2

6 17

7 17

8 18 20+ 21
[ — =20.5

9 20  ' 9

10 21

11 22

12 24

13 26

14 28

15 >61

16 >61

17 >61

18 >61



Alatoén mopatnpnoewyv Kol TPoodLopLOOC TNC
Beonc (tnc oepac) kabe mapatnpnong

Nopatpnon AlateTaypevn oe ©€on N 2elpa
(Bapoc kg) avéovoa osLlpa

45 41 1

56 45 2

41 53 3

72 56 4,5 (n.o.)*

86 56 4,5 (n.o.)*

69 69 6

53 72 7/

56 36 3

* Méooc 6poc twv Béoewv Tou Ba kataAdpBavav av Sev toobndolvcav




Mpocoxn

e OL OVTLUTPOOWTIEVTLKEC TILEC BEonc ekdppalovtal o€
TLLEC TOU eYEBOUC ToU pEAETAE

® Y& KOVOVLKEC KATAVOMEC, N KAAUTEPN
QVTUTPOCWTIEVUTLKN TN B€onC elval n peon TN

® Y& QAOUUUETPEC KOTOVOUEC, €lval N OLapeon, emedn n
HLEON TN ennpealeTal TTOAU OO TIC OKPALEC TLMEC.
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[¥/] Display frequency tabl

-
Frequencie
(|

I rPercentile Values
[“]:Quartiles

588 |Ksx)r 8288 |R B[R] R BR)x

4

2&|&| &S

48

49

AN

50 18 1

[”] Cut points for:

81 20
52 21
54 26
56 k)|
a7 15
59 23
60 20
61 24
62 15
63 23
65 30
67 22
68 17
69 23
71 17

[T] Percentile(s):

10 equal groups

Add
Change

Remave

rCentral Tendency
[¥/] Mean

|+/] Median

[+l Mode

[ sum

["] values are group midpoints

rDispersion
|| Std. deviation
[7] variance

[7] Range

[Z] Minimum
[] Maximum
[7] S.E. mean

rDistribution
|| Skewness
[] Kurtosis
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File  Edit View Data Transform  Analyze  DirectMarketing  Graphs  Ulilities  Add-ons  Window  Help
DHEM =« ~ BHAE & .
R |82
id ” age ” race " smoke || bwit " htm ” whkg " var " var ” var
20 k| 20 3 0 2055 1.88 90.00
32 25 3 0 2055 1.70 58.96
Frequencl'es - - | & |
Variable(s): Oatiati [
I e |
& roce Lcnans.. ||
f smoke
& owt
& htm @
& wko

Statistics
age
M Valid 187
Miz=zing 0
Mean 23.29
Median 23.00
Mode 20




FREQUENCY
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[ S . — o — — a— o — ——
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<FEGA‘TEUE DIRECTiON

POSITWVE DIRECTION >




2XEOELC -lOdLoTNTEC

v KOlVOVLKHA KOTAVOUN):
v Méon tTun= Awdpeoo =Emkpatoloa

v I€ OUMETPEC KWOWVOELSELG LOYVUEL EUMELPIKAL:

Entikpatovoa — Atdpeooc = 2* (Altapeooc — Méon)



Tt elva n StaomopaA LOLC KOLTAVOUNACG?

e Eival plo Ekppaon TNE MOKIALOC TwWV TOPATNPAOEWV

— [y oL mopatnpnoslc avaotnpatoc (ekatoota) 151,
153, 157, 156, 154 €xouv LIKpOTEPN SLOLCTIOPA ATIO TLC

— 151,175, 167, 189, 188




AVTUTPOCWTIEVUTIKECG TLHEC ALOLOTTOPOLG

e EUpoc/ akpaiec TIHEC

e Exatootnuopla

e >taBepn amokAlon



EUpoc/ akpoieg TIHEC

EUpoC: N peyaAuTeEPN — N ULKPOTEPN TLUN

X 0To TAPASELYUA UE TLC TLLEC AVOLOTNATWY, N
MPWTN Katavoun ixe eupoc 157-151 = 6 ekatootd

Kat n 6evtepn 189 - 151= 38 ekatootd

Melovektnuo: 6ev divel mAnpodopia yLa Tig AAAEG
NOPATNPNOELC



AVTIITPOOWTITEVUTLKEC TIMEC ALOLIGTIOP AL

Z(Xi —H )2

v AtakUpavon (Variance) V =0’ ~

v Tunikn / ota@epn anokAton (Standard Deviation)

X
\/Z(Xi—ﬂ ;oo LX -
SD =0 =4[ =

N _V N




\/Z(Xi2+u2—2uxi) 2 XD +n*u’ =), 2uX,)
o =4/ S .

o Qx)
2X -y

S —

O nmapovopaotnc avtikadiotatal pe n-1 ota deiypata

_ QX))
Z(Xl-—X)z ZXiZ i

n—1 _\ n—1

SD n

|l
_



e H otaBepn amokAion eivol petpo tou fabpou
Sdloomopag, OXL TAVTA TOU TPOTIOU

e ELOLKA OTLC KAVOVLKEC KATAVOUEC HaC OELYVEL
KOLL TOV TPOTIO TNC HLOOTIOPAC



1610tNTeC Kavovikng Katavoung (mwg n otaBepn anokAion deixvel
TOV TPOTO SLOCTIOPAC TWV MAPATNPHNCEWV)

| !
| I
: :
le 99.73% »







Méoog=48 4

T.a=16.2
i
0.020 :
|
i
|
0.015 - E
i
|
|
0.010 :
i
|
0.005 7 95% TwV
TTAPATNPNTEWY
0.000 (] . l z . - .
220 0 16.65 40 60 80.15 100 120

Bdpog



EkotootnpopLa

Elval oUvoAo TIpwv Tou To KaBeva Slaxwpilel To avtiotoLyo
TTOOOOTO TOPATNPNOEWV ATTO TO CUVOAO TWV TLUWV

X To 5° ekatooTNUOPLO ELVOL N TIUA OO TNV omoia 5% twv
MOPATNPNOEWV Elval UKPOTEPEC (Kot 95% peyoAUtepec)

To 75° ekatootnuopLlo givat n TR amno tnv onola 75% twv
MoPATNPNOEWV Elval HKPOTEPEC (Kat 25% peyalutepec)

To 50° ekatooTnuoOpLo?



NMwc urtoAoyilovtoal Ta EKoTtooTNHOPLOL?

[l va uTtoAoyLoTtoUV TIPETEL TPWTA va dtataxBouv ol
nopatnPnoslc katda avtovoa (A Oivovoa) oepad

Metad vrtoAoyiletol n B£0n TOU EKATOCTNUOPLOU LLE TOV TUTIO,

omou k to avtiotolyo moocooTto

(n+1)*k
100

T€Ao¢ Bplokoupe TNV TN TTOU avTLloTolXeL o’ avtnVv tn B€on



age

Cumulative
Frequency Fercent Walid Percent Fercent
Valid 14 2 1.1 11 1.1
15 3 1.6 1.6 27
16 7 5 [ 37 6.4
7 2 6.4 /Eld//1ﬁ
18 10 | —=+3] 5.3 18.2
19 47 16 5.6 8.6 26.7
2 18 9.6 9.6 36.4
21 2 6.4 6.4 2.8
22 2 64 | B4 | 455
[
23 < 13 | 7.0 7.0 56.1
24 13 7.0 7.0 63.1
25 15 8.0 8.0 71.1
26 | 8 43 4.3 ?5.4,\
27 \3\& 16 77.0
28 ] 48 | 48 21.8
79 7 57 37 | T—sse_
30 7 7 3.7 89.3
31 5 27 25 92.0
2 B 3.2 2 95,2
33 3 1.6 1.6 96.8
34 1 5 5 97.3
35 2 1.1 i 9g8.4
36 2 1.1 14 99,5
45 1 5 5 100.0
Total 187 100.0 100.0

I

7

25° eKoITOoTNOPLO
O¢on: (187+1)*25/100=47
H 47" napatipnon eivat 19 etwv

Awapecog (50° ekatooTnopeLo)
Oéon: (187+1)/2=94
H 94" napatipnon ivat 23 etwv

75° ekaTOOTNUOPLO
Oéon: (187+1)*75/100=141
H 141" napatripnon €ivat 26 etwv



TetapTnuopia (Quartiles)

Q,=75%

Q,=50%

Q,=25%

33



Hiight

160 170 180 180

150

Onkoypappa (Boxplot)

—— <— <Q3+1.5(Q3-Q1)
E : < 75° ekatootnuopLo (3° tetaptnuoplo-Q3)
: =— ALOpEDOG
, =— 25° ekatootnuoplo (1° tetaptnuoplo-Ql)
i
— <— >Q1-1.5(Q3-Q1)
L |
| |
m

Gender



JUMMETPLA: LOTOYPOMHO KOl ONKOYpOLULOL

Left skewed

Right skewed/' |

Symmetric

- | -"ill
. '_'

. |III.I-

4 L] 2



110

100

80

70 5

SLPI (ng/mL)

Term-labor intact Term PROM
membranes n = 12 n=9

Ficure 1: Levels of SLPI in women, who delivered either preterm (a) or at term (b) with intact membranes (a) » = 7 and (b) n = 12 or
premature rupture of membranes (PROM]) (a) # = 6 and (b) n = 9, respectively.

Mnyn: Malamitsi-Puchner et al. 2006



Cumulative % of infants

100 -

40 -

20 -

Alaypoppa aBpOoLoTIKNG KATOVOUNG

| 13% control, ,
6% Vitamin D

''''''''

Vitamin D (233 cases)
---------- Control (394 cases)

L= )
b |
OO =
~)
—
[
—
-
f—
M

Infant plasma calcium (mg/100 mi)



Napadeiypa mapovciaong MOGOTIKWV SESOUEVWV
KAWVIKAC SOKLUAC yia mpoAnyn Bpediknc umo-
ooBeoTtionpioc

AcBEoTlo oTo MAACUO OTNV 6"
uepa (mg/100ml)

Aywyn AplOuoc Meon Tiun 2taBepn
aoBevwv AmtokAlon (SD)
Vitamin D 233 9,36 1,15

Placebo 394 9,01 1,33
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File  Edit View Data Transform  Analyze  Direct Marketing  Graphs  Utiliies  Add-ons  Window  Help
=y LIP K S5E BoE 10%
56:id 82
| id || age || race || smoke || bwt || var || ~
20 EY 20 0 AEhES
32 25 3 0 age
3 Frequencies M Walid 187
Variable(s) Missing 0
£ id & age Mean 23.29
&% race Median 23.00
& smoke | Mode 20
27 & out - ' ' -
& wkg Variance 27.908
2 rPercentile Values rCentral Tendency .
. Minimum 14
[+ iQuartiles Mean ;
: ) Maximum 45
[C] Cut points far: 10 equal groups Median )
2 [+ Display frequency tables ] Percentile(s).  Mode Percentiles 25 19.00
@ - [ Sum 50 23.00
e 75 26.00
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=
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07
51
52
54
56
a7
89
60
61
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63
65
&7
68

187
20
21
26
3
15
23
20
24
15
23
30
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Change

Remaove

[&] Values are group midpoints

rDispersion
[ Std. deviation
[¥ variance

[C] Range
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[ Maximum
[[] 5E mean

rDistribution
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Neplypadikn ZTatiotik AESOUEVWV

J Katd mtpoogyyLon KaVOVLKEC KOTAVOULEG
IMéon Twun
1>taBepn amokAilon

) ACUUUETPEC KOTAVOUEC
JAldpeco
JTetaptnuopta (25°, 75°), Ekatootnuopia (10°,90°)
) EvéotetaptopopLako supoc (Interquartile range-IQR)



Akpaiec Tipec (Outliers)
‘“tapatnpRoELC IOV
Eexwpilouv ano ta

oo _ﬁéw;

untoAowna dedopeva”

Mpogpyovtal amo:
— TMpOyHATIKEC AKPOALEC TIUEC, TTX UTIEPPBOpA ATOU

— AaBoc¢ kata tnv eloaywyn dedopevwy

MpoBAnpaTa oV Elval TPOYHOTIKES TIMEC Yot emnpealouv
ducavaloya ta anoteAeopata. AVTILETWTILON:

— AvaAuon HE Kal Ywpic auta ta dtopa

— Av S10.bOPETLKA ATIOTEAEOUATO LETOOYXNUATIONOC /

LN TIALPOLETPLKEG LEBOSOUG



Akpatiec Twuec (Outliers)

400 —
300 — |
- |
(4] -
=
ar
=
o 200
| .
L _|
100 — . ]
Mean = 26,3347
Std. Dev. = 4,514
N = 2994
o T ] 0 T 1 T

10,00 20,00 30,00 40,00 50,00 50,00 70,00
Body Mass Index (kg/m2)



EKTLUNON KOVOVLIKOTNTOC

* loTOYpApUA - ONKOYPOHUOL =
e MNepypadikad dedopeva - -

5— ‘
0 T
18 2

TL KAvoupE av ta debopéva dev

KOLTOLVEHLOVTOL KOLVOVLKQL;




[MOTE VoL LETAOXNHOTICOUUE;

Otav napafraletal n kavovikotnta (mpolnobeon moAAwvY
OTOTLOTIKWY OOKLLOOLWY), ...YLOL VO LKOLVOTTOL)OOULLE TLG
nPoUMoBEoeLC epapPUOYNC OTATIOTIKWY SOKLUAOLWV.

Mowo¢ MetaoXNUATLOMNOC;

To AoyaplOuLko petaoxnpuatiopo z=log(y) yia Betika
Aoec katavoueg, (In, log,,)



NoyoplOuikn cuvaptnon yua x>0

1 = / In

””ﬁ = Ei

4 log10

I
MetaBAnty |x, X, X3 X, Xc
ApPXKEG TLUEG | 10 100 1.000 10.000 100.000
logl0 1 2 3 4 5




NOYyOaPLOULKOC HETOOXNMOTIONOC

0 Métpnon Seiktn Amatoc o
oXEon e aAKOOA o€ 7.613 avipeg
neoncg nAwkiag. Méon tun 19,2
. IU/It

2500 4

No. of men
v
]
=

[EWUETPLKOC LECOCG

1000 J + 140 men with GGTP A , e ( (l ))
>70 U/l =avitwnovopLloupuoc (meantio
(largest = 524 U/1) V p IJ' q g
500 A
=15.6 IU/It
0 I:;:_-:;-'_-:;:;::: SRR st
0 40
GGTP (1uH)
2000 -
1500 -

No. of men
—
=
o
o

500 -

Mnyn: Shaper et al. 1983

J 2 ffiiiffiifil:'fir.m. s —
0.6 08 L0 L2 L4 L6 18 20 22
Logyy (GGTPI




MDUGCLOAOYLKEC TLUEC

xx2*SD
ALakplon GucLloAoyIKEC / TTOBOAOYLKEC

MetaBAntotnta BloAoylkou peyEBouc tou Hev
odelletal og SLATIIOTWHEVOUC EEWYEVELC N
£pY0OTNPLOKOUC TIAPAYOVTEC.

OxL TtpoodLopLOTLKO >
rnitOovoAoyiLko xopoKktipo

OTIOLAONTIOTE TN UITOPEL VAL OVAKEL OE UYLEC ALTOMO,

aAAd n mBavotnTa lval HIKPOTEPN, OTAV N Almootach
Qo YEON TLUN lval peyaAUTEPN.




ot AGUUUETPEC KOTOVOUEG

O&Aoupe 10 95% tou MANBuoHOoU val oV KEL LECA OTO
dlaotnua

>  Ekatootnuoptla (2.5, 97.5)
5% 2.5%

N

\




	Slide 1
	Slide 2
	Slide 3: Ποσοτικές μεταβλητές
	Slide 4: Αντιπροσωπευτικό (Τυχαίο) Δείγμα
	Slide 5: Αντιπροσωπευτικές τιμές
	Slide 6
	Slide 7: Αντιπροσωπευτικές τιμές θέσης
	Slide 8: Αντιπροσωπευτικές τιμές θέσης
	Slide 9: Παράδειγμα
	Slide 10: Αντιπροσωπευτικές τιμές θέσης
	Slide 11
	Slide 12
	Slide 13: Πρώτα υπολογίζεται η «θέση» που καταλαμβάνει η διάμεσος στην αύξουσα σειρά
	Slide 14: Παράδειγμα υπολογισμού διαμέσου
	Slide 15
	Slide 16: Διάταξη παρατηρήσεων και προσδιορισμός της θέσης (της σειράς) κάθε παρατήρησης 
	Slide 17: Προσοχή
	Slide 18
	Slide 19
	Slide 20: Σχέσεις -Ιδιότητες
	Slide 21: Τι είναι η διασπορά μιας κατανομής?
	Slide 22
	Slide 23: Εύρος/ ακραίες τιμές
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30: Εκατοστημόρια
	Slide 31: Πώς υπολογίζονται τα εκατοστημόρια?
	Slide 32
	Slide 33: Τεταρτημόρια (Quartiles)
	Slide 34
	Slide 35: Συμμετρία: ιστόγραμμα και θηκόγραμμα
	Slide 36
	Slide 37: Διάγραμμα αθροιστικής κατανομής
	Slide 38
	Slide 39
	Slide 40
	Slide 41: Περιγραφική Στατιστική Δεδομένων
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46: Λογαριθμική συνάρτηση για x>0 
	Slide 47
	Slide 48: Φυσιολογικές τιμές
	Slide 49: Για Ασύμμετρες κατανομές

