[eptypagikn ZTATIOTIKN



[eplypagikn ZTATIOTIKN

» Tati uTTapxel N ZTATIOTIKA;

» EEaitiag tng petaBANTOTNTAC OTNV TPAYHATIKOTNTA




Meplypaw@ikn ITATICTIKN

H meplypa@ikn otatioTiKn ival Eva Baclko/eloaywylko
oTadlo TNG EMOTAPNG TNG OTATIOTIKNG. [eplAapuBavel
Eva eupl pAoPa EPYAAEiWV TOU dAMOOKOTOUV oTtnv
mapouciaocn Twv O0£00PEVWY PEOW TNG ouvoywng, TNG
opgadomoinong Kabwg Kal tng dmelKOVIoNg TOUG O€

ypaegnuara.

Ta KUpla epyalsia/péoca mapouciaong ival ol MiVAKES
KAl Ta ypagnuard.

“ . = B
(%) Summary statistics table ol o]

TREATMENT
A B
| N Mean SD N Mean SD
LENGTH | 50 176.500 59083 50 175640 5.5467
WEIGHT | 50 77680 10.6492 50 | 76400 8.4540
Body Mass Index | 50 24918 30644 50 24763 24737

What Are The Different Types Of Charts In Statistics
And Their Uses?

bl

Bar Graph Line Grapgh Mistogram Trigencmutsy graph

Lanl
S8 STATASALYTICA

Ot mivakeg XpnolheUoUV otV (
Taélvopnong twv 0s00pEVWY.

Ta ypagpnupata, m.x. paBdoypap
kKat dlacTopoypdppata, eivat xpna
KAl Katavontn Tmapoucia OlaWop
XAPAKTNPIOTIKWY TWV OEOOUEVWY.

Aev Ba TpEMEL OPWC vd ANCHOVOUUE,
mapouciaong Twv O£OOHEVWY  HECW

YpPa@nUatwy, oT0 TAdiclo NG
OTATIOTIKAG EVIACOETAl KAl O UTTOAOYLOUG
OTATIOTIKWY  HETPWV. OuclaoTIKA,

UTTOAOYLOHOL TTOU TTEPLYPAPOUV TNV KEVTPLIKA
HETABANTOTNTA TWV OEO0UEVWV.
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[eplypagikn ZTATIOTIKN

» 2TNV amAoucTEPN Hop@n TNG, TTOU TNV aTOKAAOULE

«[MEPIFPA®IKH ZTATIZTIKH>» pag mapExel epyaAsia yla tTnv opyavwon Kat cuvoyn
NG PETABANTOTNTAC OE TAPATNPOELS / ATTOTEAEopATa

» [INAKEZ

» AIATPAMMATA
» MEXOYXZ OPOYX
» AIAZTHMATA

» 2Y2ZXETIZEIZ




Emaywyikn XZtatiotikn

» H Emaywyilkn ZtatioTikn

HaC TAPEXEL EpYAAEia Kal OlaPopeC OOKIUACIES, EAEYXOUC, EKTIMACELC YA TN
YEVIKEUON TNG TANPOYOPIAC, XPNOIHOTIOLWVTAC Pla OXETIKA HIKPR GUAAOYNA
TAPATNPNCEWV.

» [MAnBucpog

» Acsiypa




Nepiypaw@ikn Ztatiotikn: Oplouoi

21N OTATIOTIKN TL avaPéEpetal wg NMAnBuopoc..? Tt wg Asiypa..?

> MAnBuopog eivalt 1o ocUVOAO OAWV TwV OUVATWY OTOIXEIWV N HETPAOEWV TOU Eival Ouv
mapatnenBouv otn PEAETN Plag PeETaBANTAC.

> Aclypa gival €va CUYKEKPIPEVO UTTOOUVOAO OTOLXEIWY 1N HETPNCEWY Ao £vav TANBUGHO.

AV Lac¢ TO EMITPEMOUV KATOIOl KAVOVEG, HUTOPOUNE va Xpnoluomolnoouue Osiyuyata mAn6buouo
OUVEXEIQ va YEVIKEUOOUE Ta ocuumepdouata nov BydAaue ano to Ociyua o€ eninedo nAnbuouodu.

POPULATION SAMPLE

" The measurable quality is called =  The measurable quality is called

1
1
1
1
1
1
1
]
a parameter. ] a statistic.
Population and Sample ;
1
o] o = The population is a ’ ®  The sample is a subset of the
“a ﬂ 2 complete set. : population.
dn -~ 1
m & ‘-i [ ] : [ ] i
-y Reports are a true i Reports have a margin of error
@ o A representation of opinion. : and confidence interval.
g. ® |t contains all members of a i ® |tisa subset that represents the
specified group. ! entire population.

Population




Nepiypaw@ikn Ztatiotikn: Oplouoi

2Tatiotikn AstypatoAnyia: n dtadikacia Katd tnv omoia
AapBavetal €va aviTPOOWTEUTIKO Otsiypa amo Evav
TANBUGHO.

> Tuxaio ociypa: ovopdlstal to dsiypya oto omoio KAabe
otolxeio N povada Exel tnv dla mbavotnta va
oupmepIANWBel oto Oelypa Xxwpig TMEPLOPIOHOUG
HEpoAnyia.

> XTATIOTIKA €KTignon: e€ivat n BéAtiotn mpotacn
OXETIKA PE TNV TN Hlag TapapETpou mAnBucpou amo
éva Osiypa.

‘EAeyxog umoBecewy: ovopaletal n dadlikacia Pe tTnv
omola YiveTal 0 €AEyxoC yld To av Ta OedOHEVA
utrootnPiouv pla UTOBECN OXETIKA PE TNV TIUN HlAg
TAPAPETPOU £VOG TANBUGHOU.

Stratified
Sampling

Probability
Sampling

Systematic
Sampling

inience
Sampling

-\
Convi

Non-

Probabality

)
Sampling /
/\ //’.—\.
> ‘,-/

[" Judgement
| Sampling



Tumot dedopEVWV

» Aedopéva: Mia cuAAoyn TPAYHATIKWY TAPATNPNOEWV

» [MOIOTIKA AEAOMENA: AmoteAouvtal amo ekgppdoelg (Nat/ ‘Oxt), ypaypata n
aplOpuNTIKoUC KwOLKOUC TTOU avamaplotouv pla KAdon n Katnyopia

» AIATETATMENA AEAOMENA: AmoteAouvtal amo aptBpouc, mou
AVTUTPOOWTEUOUV TN OXETIKN Katataén pyéoa o€ pua opada (10, 20, 3n ... B€on)

» MOZOTIKA AEAOMENA: AmoteAouvtal amod aplOpouc mou avamaplotouyv pla
TOCOTNTA N Pla YETPNON




Tumot petaBAntTwy

» MetaBAntn: Eival éva xapaktnploTiko 1 pia 13l0TnTa mou UmopEi va mapel
OlAPOPETIKEG TIHEG

» [ocotikd dedopéva -> MNapatnpnoElg Plag TOCOTIKNG PHETABANTNAG

» MoootikEG HeTaBANTEG

> AlaKPLTEG: MepovwpEvol aplbpol (T.X. 0 aplBpog Twv VNOLWY TTOU TTAYAUE PETOC)

» JUVEXEIC: AplOPOUC TTOU Ol TIHEG OV €XOUV TTEPLOPLOKO (T1.X. Babpuol e€stdoswv)




Nepiypaw@ikn Ztatiotikn: Oplouoi

Ti dlaopd £xouv ol HETABANTEG ATTO TIC TAPAPETPOUC..? TL €ival TA OTATIOTIKA PETPA

> O petaBAntéC MANBUOHOU Eival OUCIACTIKA HETABANTEC N XAPAKTNPIOTIKA TIOU
mepLypdagouyv Eva mAnBucpo (m.X. nAkia n Bapog).

> Ol TapdpeTpol €ival TTOCOTIKA HETPA TA OTOold TEPLYPAPOUV Hla HETABANTNA ToOU
delypatog (1m.X. HEGOG 0pog nAkiag i Bapoug).

> Ta OTATIOTIKA MPETPA Elval TTOOOTIKA HETPA TIOU TEPLYPAPOUV pia peTaBAntn tou
delypartoc.




Tumot petaBAnTwy - Ave€aptntn - E€aptnuevn

» Ave€daptntn MetaBAnti: To AVTIKEIPHEVO EVOG TTELPAUATOC / €PEUVAC

» E€aptnuévn MetaBAntn: Mia petaBAntn mou emnpedadetal amo TNV aveEaptTntn
petaBAnTn




[eplypagikn ZTATIOTIKN

» lotoypappa ZuxvotAtwy

» Baoikd ypdpnpa tng Meptypa®kng ZTATIOTIKAG, TOU cuvoyilel Ta 0sdopéva o€
OHAOEC KAl KATAPETPA TN CUXVOTNTA EPPAVIONG TWV TIHWY

Histogram of x
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10

Frequency




[eplypagikn ZTATIOTIKN

» lotoypappa ZUxvotntwy

» Amelkovidel Tn ocuxvoTNTA TWV TIHWY avda OpAdeg, divovtag TANPOPOPIEC OXETIKA HE
TNV KATAVOUN TWV TIHWYV OE OPAOEC HE CUYKEKPIPEVO EUPOC

Histogram of x
Histogram of x 9

12

10

Frequency
Frequency
3
l

set.seed (5000

x = sample(1:20, size =30, replace = TRUE)
X

hist (x, breaks=5)

set.seed (500)
X = sample(1:20, size =30, replace = TRUE)
X

hist (x, breaks=10)




[eplypagikn ZTATIOTIKN

» lotoypappa ZUxvotntwy

» loTOypappa cuxvotATwy: To UWog Kabs paBAou avtioTOIXEL 6TN CUXVOTNTA N, TWV
HETPNOEWY o€ KABe dlaotnpa k

Histogram of x
Histogram of x 9

12

10

Frequency
Frequency
3
l

set.seed (5000

x = sample(1:20, size =30, replace = TRUE)
X

hist (x, breaks=5)

set.seed (500)
X = sample(1:20, size =30, replace = TRUE)
X

hist (x, breaks=10)




[eplypagikn ZTATIOTIKN

» |oTOYPAPHA ZUXVOTNTWY: ZXETIKEG GUXVOTNTEG WG TPOG TO CUVOAO Tou d€iyparto

» Ta amoteAéopata = TOCOOTA EPPAVIONS WE TTPOG TO GUVOAO TWV TaApATnpRoewy (yla Kab
opdda k umoAoyiletal wg to MNAIKO Tou TANBOUC TwV TapatnPRoEwy oTo dlactnpa kK,
TPOC TO GUVOAIKO TTANBOC TwV Tapatnpnoswy

Histogram of x

Histogram of x

008
|

0.06
|

Density
0.04
|

0.02
|

0.00
|

hist (x, breaks=5, freq = FALSE)




IZTOFPAMMA ZYXNOTHTQN

[eplypagikn ZTATIOTIKN

» lotoypappa ZuxvotnTwy ? e

» Mou xpnolpeuel; .

0 5 10 15 20

hist (x, breaks=3, col="red", main= "IZTOrPAMMA IZYXNOTHTON")

» To loTOypappa, Ymopel va Bonbnoel otnv KAatavonon Twv XapakKTNELIOTIKWY ToU OEIYHATOG
TAPEXEL XPNOIUEG TANPOWPOPIEC OXETIKA HE TNV KATAVOUN TWV TIHWV.

» Mmopei va @avepwoel TNy umapén Plag emkpatouodag TIPS, N TNV amoucia tng

» [eploCOTEPEC EMKPATOUCES TIHEC = NeplocoTEPOL TANBUGHOL / PHETPNON PE OLAPOPETIKA Opyav



IZTOFPAMMA ZYXNOTHTQN

20
|

[eplypagikn ZTATIOTIKN

15

» lotoypappa Zuxvotntwyv

Freqguency
10

» Mou xpnoluEUEL;

10
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N

I
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» AXYMMETPIA KATANOMHX

x1

IETOrPAMMA ZYXNOTHTQN

> OETIKN - ApVNTIKNA CUPHETPIA, ZUPHPETPIKN KATAVOUN

15

IZTOrPAMMA ZYXNOTHTQN

10

Frequency

Frequency

x1




MNeplypaw@ikKn XTATICTIKA

‘Eva emiong Baclko XapakKTnPLOTIKO ToU OiveTAl amo Td LOTOYPAPHPATA CUXVOTNTWY Eival
KATAVOUN TWV TIHWVY EKATEPWOEY TOU HECOU OPOU Kdal TNG EMKPAToUsag TIUNAG.

\

XapoKTNPLOTIKEG MOPPEC KATAVOUWY CUXVOTATWY TTOCOTLKAG

HeTaBANTg
, _ (8) ,
Kwdwvoeldrc (a) opoLopopdn
OUUMETPLKA
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1234567829 opodpopen
Zopperpusi
Kwdwvoeldng ®  Kwbdwvoedng
HE BeTIKN LE QpVNTLKN
QOUMHETPla ol o : QoUUpETpla
1.2 3 4 5 6 7 8B 9 1 2 3 4 5 6 78 ©
Agipperpn Demikd ADupeTpn upyTIRd
oy Adpudn
Kwdwvoeldnc
HE Loxupn | |
B‘ETLKrr] T " 1234567889

; A Suipe
QoL UpETPla nopori J o




IZTOFPAMMA ZYXNOTHTQN

[eplypagikn ZTATIOTIKN

» lotoypappa Zuxvotntwy g -

» Mou xpnolpeuel; .

0 5 10 15 20

hist (x, breaks=3, col="red", main= "IZTOrPAMMA IZYXNOTHTON")

» To oxnua tou loToypappatog emnpealetal amo tov aplopo Twv K dlactnudtwy

» ToAAoi kavoveg -> 5 * log10(N), 6mou N = eUpog TIHWY
» [.x. eupog 10 => 5 * log(10) = 5* 1 = 5,
eupog 25 =>5*log(25)=5*1,4=7




[eplypagikn ZTATIOTIKN

» MNocootiaia Znpeia

‘Eva GAAO onMHAVTIKO XAPAKTNPIOTIKO TwV apIOUNTIKWY KATAVOUWY €ival Ta mocootiaia
onUeia plag Kkatavoune.

» Qg p-TOcOCTNUOPLO ElvVAL N TN X, PlAg PETABANTAG X TTOU aVTIOTOIXEL OE £va ApLOPNTIKO
TOCOGCTO P HETPNOEWV TOU OEIYHATOG, Ol OTOIEG EIVAL HIKPOTEPEG 1 I0EG ATIO TNV TN X,,.

» To Katwtepo teTaptnuopto 0% - 25% meplAapBavel to 25% twv mapatnprioswy.

» To onpeio 50% => tn SIAPECO TNG KATAVOUNG TWV TIHWVY



[eplypagikn ZTATIOTIKN

> METpa KEVIPIKNG TAONG

» AIAMEZOX

» Alaxwplopog tou Osiypartog o€ dUo ioa pépn (50% mocooTtnpopLo)

» ENMIKPATOYZA TIMH

» H TN tng petaBAnTng mou gpaviletal mo cuxva oto Osiypa

» ME2O0Z OPOx
» H apBuntikn péon tiun tou deiypartog




[eplypagikn ZTATIOTIKN

> METpa KEVTPIKNG TAONG

» H emAoyn tou KataAANAOTEPOU PETPOU KEVIPLKNG TAONS e€aptdtal amd To oXNUd NG
KAtavopng tou Oslypatog

» Mn CUPPETPLKNA Katavopn i mapoucia akpaiwy TiHwy => Alauecog




MNeplypaw@ikKn XTATICTIKA

H kavovikn Katavopn avakaAugbnke yupw oto 1720 amd tov Abraham De Moivre ot
olapopPwoel Mabnuatikd mou va €€nyolv tnv tuxalotnta. [Upw oto 1870, o BEAyog
Queteler eixe TNV 10€a va XpnoIHOTOINGCEL TNV KAUTTUAN TNG KATAVOUNG AUTAC w¢ £va 1davt
omoio 6a pmopoucav va cuykpivovial AAAA (CTOYPAPHATA TTOU avilotolxoucayv o€ OsO0pEVA.

Standard normal distribution
H Kavoviki Katavopun €ival n mo onpavtikn Kat XprRotun
Katavoun moavotntag MEdd
> [loAAd meipduata Umopouv va ekppacBouyv UEcw Tuxaiwv 04 — 3% 341%
HETaBANTWVY mou akoAouBouv Tnv KavoviKn Katavoun.

0.3 —

02 —

> H kavovikn katavoun Umopel va xpnoluomnoinBei ocav
MPOCEYYIoN MOAAWY AAAWV KAtavouwy.

2% 21%

Probability density

01 —

Q1% 0.1%

> H katavoun autn) anoteAsi tnv Badon yia MOAAEC TEXVIKEC
ToU Xpnolyormoliouvtal otnv oTatioTIKl cUUnEpacuatoAoyia 3 2 4 o 1 2 3

MNo. of standard deviations from the mean




[eplypagikn ZTATIOTIKN

> METpa KEVTPIKAC TAoNC set.seed(1200)

n=2000 # mAnBo¢ mapatnpnocwy

x1 = rnorm (n, mean=19, sd=5) # Tuxaia KavoviKr KAatavoun

hist(x1)

Histogram of x1

Freguency
100 180 200 250 300
|

50

:
j




Histogram of x1

[eplypagikn ZTATIOTIKN

> METpa KEVIPIKNG TAONG

» mean (x1)

median (x1)

Frequency

100 180 200 250 300

>
» quantile(x1)
>

summary(x1)
> mean (x1) o — I -
[1] 18.99412 5 10 15 2 2 20 3

X1

> median (x1)
[1] 18.83435

> quantile(x1)
0%  25%  50%  75% 100%
2.80247 15.63217 18.83435 22.41838 35.40923

> summary(x1)
Min. 1st Qu. Median Mean 3rd Qu. Max.
2.802 15.632 18.834 18.994 22.418 35.409




Frequency

[eplypagikn ZTATIOTIKN

Métpa KEVTPIKNG TAONG

100 180 200 250 300

50

Histogram of x1

Histogram of x1

> mean (x1)
[1] 18.99412

> median (x1)
[1] 18.83435

0 50 100 150 200 250 300

> quantile(x1)
0%  25%  50%  75%  100%
2.80247 15.63217 18.83435 22.41838 35.409

> summary(x1)
Min. 1st Qu. Median Mean 3rd Qu. Max.
2.802 15.632 18.834 18.994 22.418 35.409

| | | I |
] 10 15 20 25

%1
hist(x1)
abline(v = mean(x1),col = "red", lwd = 3) # Add line for mean

30 35




Histogram of x1

> mean (x1)

ﬂsplypa(leﬁ Z'[C['[[G'[[Kﬁ [1] 18.99412
> MéEtpa KEVTIPIKNG TAoNg Eng.ig;‘gsn

> quantile(x1)
. 0% 25% 50% 75%  100%
Histogram of x1 2.80247 15.63217 18.83435 22.41838 35.4092
> summary(x1)
Min. 1st Qu. Median Mean 3rd Qu. Max.
2.802 15.632 18.834 18.994 22.418 35.409

300
|

250
I

200
I

Freguency
150
|

100
I

o ) — e ] |

| | | | | | |
] 10 15 20 25 30 35

hist(x1) ’
abline(v = mean(x1),col = "red”, lwd = 3) # Addline for mean
abline (v=median(x1), col = "blue”, lwd = 3) # Add line for median




Histogram of x1

’ ’ > mean (x1)

Meptypapikn ZTATIOTIKN (1] 18.99412
> METpa KEVTIPIKNG TAONG (1 5.624%5
Histogram of x1 > quantile(x1)

0% 25%  50%  75% 100%
2.80247 15.63217 18,83435 22.41838 35.40923

8 — > summary(x1)
« Min. 1st Qu. Medigh Mean 3rd Qu. Max.
o 2.802 15.632 18.8314 18.994 22.418 35.409
ﬁ p—
L]
D —
a o
[
g
g 2
IC
(]
D p—
o |
(T'y]
T ﬁ

[ [ [ | [ [ |
2 10 15 20 25 30 35
hist(x1)
abline(v = mean(x1),col = "red”, lwd = 3) #Ad\(c] line for mean
abline (v=median(x1), col = "blue”, lwd = 3) # Add line for median
abline (v=quantile(x1), col = "black", lwd = 3) # Add line for quantile




[eplypagikn ZTATIOTIKN

» Méetpa petaBAntotntag
MANPoWopieC OXETIKA PE TN SlACTIOPA TWV TIHWY TOU OElyHaATog

> XpNnolpa epyaisia yla tTnv Katavonon Twv TIHwWY Tou Osiypatog

» EUpog = Alagpopd petal PEYIOTNG Kal EAAXIOTNG TIUNG

» Alakupavon = n PHECN TETPAYWVIKN ATTOKALON TwWV TIHWY ToU OElyHatog amo To HEGO OPO
(pétpnon petaBAntric oto TeTpdywvo)

» Tumkn amokAion = n TeTpaywvikn pila tng dlakupavong

» Méon AmoAutn amokAlon = N ATOKALON TwWV TIHWY ATTO TO HECO OPO GE ATTOAUTEC TIHEG

» ZuvteAeotig petaBAntotntag (CV) = to mNAIKO TG TUTIKAG amOKAIoNG P0G TO HEGO OpO
TOU 5£iY|JCITOC_, (X 100)- xwpic povada pétpnong
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» Métpa peraBAntotntag

Freguency

IZTOrPAMMA MO + SD

300
|

250
I

200
I

150
I

100
I

50

o J —rd |

> mean (x1)
[1] 18.99412

> sd(x1)
[1] 4.95747

| | I | | I
] 10 15 20 25 30

hist(x1, main= "ISTOTPAMMA MO + SD") x

abline(v = mean(x1),col = "red", lwd = 3) # Add line for mean
abline (v=14.03, col = "blue”, lwd = 3) # Add line for MO-1sd

abline (v=23.95, col = "blue”, lwd = 3) # Add line for MO+1sd

35




Meplypaw@ikn ITATICTIKN

To OBnkoypappa sival akopa &va €ido¢ ypa@nuatog to Y Yy -
omoio BonBdsl va KATAVONCOUHPE TA OTOIXEId TNG - -
KATAVOUNC £vOC delypatoc. | 1

First gquartile Second guartil

N {21 or lower quartile) 102 or median) TE] e et e diTlf

Qs

T

— g AlpEoog
-

(]

_— if— X i Quartile

Median = 71
To ypawnpa amelkovilel Ta TETAPTNUOPId, TIC AKPAIEG TIMES Kal TN Lower half
olapeco.
O pgoog (n apiBunTikog HECOC), mou otnv KabouiAouuévn ovouadletal kai 62 63 64 64 70 T2 76 | M
HEooc Opoc, €ival tO0 dBpoloya Twv THPWYV MIA¢ opadac aplbuwv Lower quarter
dlalpoUpEvo e To MARBOC Twv aplBuwyv autr¢ tn¢ opddac. I Interquartile range: 77 - 64 SR

Q, = 64 OF
H oiwdueooc gival n péon tun piag oudoac apibuwv taélvounuevwy Katd |
péyebocg. Eival o apiBuoc mou Bpioketal akpiBw¢ otn pEon, £T0l WOTE TO
50 % twv taélvounuévwy aplbuwyv va gival mavw amo tn OIdUECO Kal To
dAAo 50% katw amo tn didueoco.




Interquartile Range
(1QR)

nsplvpa(PlKﬁ ZTC[TlGTlKﬁ Outiiers |—| Outiiers
» Onkoypappa (Box - plot) " ) '| " ll - I“ "
QS OR) o1 Median o3 O 2 4y

(25th Percentile) (75th Percentile)

» To Onkoypappa amelkovilel Ta TETAPTNHOPLA Kal TIG akpaieg TIpES (1.5 X IQR -
EVOOTETAPTNUOUIAKO TAATog). Q2 = Aiaueoog

OnkKoypauua

35

:

30
|

25
|

20
|

15

10

OO - mmm e m e

boxplot (x1, col="orange", main="0Onkoypapua")
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» ABpoloTikn IXETIKN Zuxvotnta

» [Mocotikomoinon MARBOUC TapATNPNOEWY WC HEXPL KATTOLA TIUNA

ABpPOIOTIKN ZXETIKI) ZuXvOoTNTA

1.0

0.8

0.6

04

0.2
|

0.0

| | | |
0 10 20 30

x11 = x1[order(x1)] X
p = ecdf(x11)
plot(p, col="red", lwd = 3, main="ABpoloTIKA IXETIKN Zuxvotnta")

Frequency

50 100 150 200 250 300

0

Histogram of x1




MOLOTIKEG KOl TTOGOTLKES DLAPOPEG

¢ Single symbol-Draw all features in a layer with a common symbol.

e Unique values—Apply a different symbol to each category of features within the layer based on

one or more fields.
e Graduated colors—Show quantitative differences in feature values with a range of colors.
e Graduated symbols—Show quantitative differences in feature values with varying symbol sizes.

¢ Bivariate colors—Use graduated colors to show quantitative differences in feature values

between two fields.

e Unclassed colors—Show quantitative differences in feature values with a range of colors not

broken into discrete classes.

¢ Proportional symbology—Represent quantitative values as a series of unclassed, proportionally

sized symbols.

¢ Dot density—Draw quantities as point symbols distributed within polygons. This method is only

available for polygon features.
e Charts—Draw quantities from multiple fields using chart symbols.
e Heat Map—Draw the density of points as a continuous color gradient.

e Dictionary—Apply symbols to data using multiple attributes.
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Symbolize your layer using one symbol

o _.
©.8 o Single Symbol
o nnu Draw using single symbaol,

Symbolize your layer by category

o _m .
o® = Unigue Values
= unu Draw categories using unique values of one ar multiple field

Symbolize your layer by quantity

fm % Graduated Colors

u nnu Draw guantities using graduated colors.

1 Bivariate Colors
Draw quantities using bivariate colors.

Unclassed Colors
Draw quantities using an unclassed color gradient.,
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og e Graduated Symbols
o="a Draw quantities using graduated symbaols.

n@? Proportional Symbols
@ = Draw quantities using proportional symbaols,

Charts
Draw guantities using chart symbols,

vl
Symbolize your layer by density

Heat Map
Draw the density of points as a continuous color gradient.

Symbolize your layer using symbol attributes

L}E} Dictionary

Draw features using a symbol dictionary and rule set,
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Symbolize your layer using one symbol
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©.8 o Single Symbol
o nnu Draw using single symbaol,

Symbolize your layer by category
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= u.ﬂ Draw categories using unique values of one ar multiple field

Symbolize your layer by quantity
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Graduated Colors
Draw guantities using graduated colors.

Bivariate Colors
Draw quantities using bivariate colors.

Unclassed Colors
Draw quantities using an unclassed color gradient.,

og - Graduated Symbols

o="a Draw quantities using graduated symbaols.
n{:}cg Proportional Symbols

@ = Draw quantities using proportional symbaols,

Charts
Draw guantities using chart symbols,

b

Symbolize your layer by density

Heat Map
Draw the density of points as a continuous color gradient.
Symbolize your layer using symbol attributes

I

Dictionary
Draw features using a symbol dictionary and rule set,



e Graduated colors—Show quantitative differences in feature values with a range of colors.

e Graduated symbols—Show quantitative differences in feature values with varying symbol sizes. | Symbology - oikismoi

sy W5 Y 4 =

JTirana © G : =
.} b () 7" 4 Corlu ‘| Primar mbol
N8, : ‘ S5 e Istanbul \ ysy o9y
% LA . Symbology - Nomoi v Ox Adap A |5ing|e Symbol l
: o
o ¢ O AL Symbolize your layer using one symbol
ALBANIA ° P85 Y 4 = i " .F Y g Y
L S d < T o o Single Symbol
> K “\";\5 Cand Primary symbology ® "o Draw using single symbol,
A ) . Graduated Coll v .
2\ : T | Symbolize your layer by category
Al . W Field |Sum_POPO1 - Esk 0 . .
: ot o 9 o™ o Unigue Values
. o . = unu Draw categories using unique values of one ar multiple field
Aegean | Natural Breaks (Jenks) - H . .
! 2 Sea | | Symbolize your layer by quantity
! N Classes 5 v
fm % Graduated Colors
Qlopscheme l N A% 8 _"a Draw quantities using graduated colors,
TS o
i) N I [Scles] 1 Bivariate Colors
SRS IERO0RIN SEReS Draw quantities using bivariate colors.
More
A Unclassed Colors
bl Ybper yoltie | Labet ! d Draw quantities using an unclassed color gradient.,
] ~| < ss909 21031 - 85909 JIsp 1. .
i ¢ O - < 1sso7 e rn || | svor og e Graduated Symbols
%‘ 4‘? — : I o="a Draw quantities using graduated symbaols.
P ke N B - < 339146 186079 - 339146 2 )
8 ' B - < oissan 339147 11ssdns [ ©% Proportional Symbols
ﬂO v v 1 ' i / @ = Draw quantities using proportional symbaols,
v &L o * W - : 3s0ss 1155414 - 3806419 T
: Q Ca o wil| Charts
sZ . e ;'} "‘ Draw guantities using chart symbols,
: D -
t / Symbolize your layer by density
Seo of .
S Crete . Heﬂt Mﬂp
\ : Draw the density of points as a continuous color gradient.
Symbolize your layer using symbol attributes
Aeraklion

L}E} Dictionary

Draw features using a symbol dictionary and rule set,




e Graduated colors—Show quantitative differences in feature values with a range of colors.

e Graduated symbols—Show quantitative differences in feature values with varying symbol sizes.
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sy W5 Y 4 =

{  Edime
o

\ \ : 2
\ e e\ R ,{‘NORTH .
e MACEDONIA \| Primary symbology
‘ Corlu \ \ -
B _istanbul | |5|ng|e Symbaol | |
Symbology - Nomoi =S 2 Symbolize your layer using one symbol
o
o .
PB 5 Y 4 = ©.8 o Single Symbol
( — o nnu Draw using single symbaol,
. Pri 1 \
X g ey yholony Symbolize your layer by category
‘Graduated Colors M o -
s 1 | o® = Unigue Values
v G o = unu Draw categories using unique values of one ar multiple field
;, .9 Symbolize your layer by quantity
a i =]
\ - ;2 *.® o Graduated Colors
u nnu Draw guantities using graduated colors.
p 1 Bivariate Colors
By} e\ Classes W‘ Draw guantities using bivariate colaors.,
\ More ~ Unclassed Colors
symbol Uppervalue ~ Label \ _ Draw quantities using an unclassed color gradient.
b | s s __L sl o =g+ Graduated Symbols
a % ; M“? ]~ < 69267 47898 - 69267 ) 1 o="a Draw quantities using graduated symbaols.
B ' | < 85009 69268 - 85909 " .
. L3 D . o(:;.oo Proportional Symbaols
] ,d@ v || & T ST > @ o Draw quantities using proportional symbols.
» £ e 5 B - < 152182 110155 - 152182 v
'@% %‘ 'j W - < 197083 152183 - 197093 ':‘\‘ ‘..: il o :
-7 . e 3 - s " Draw guantities using chart symbols,
9 Y52 W - < 2 197094 - 247124 (’,
=4 T f H
‘ ; W - < 914 247125 - 339146 ) Symbolize your layer by density
st B - s otssas 339147- 1155413 Heat Map
\ B - : ssosat0 1155414 - 3806419 Draw the density of points as a continuous color gradient.
/10/2023 Symbolize your layer using symbol attributes

L}E} Dictionary

Draw features using a symbol dictionary and rule set,




e Graduated colors—Show quantitative differences in feature values with a range of colors.

e Graduated symbols—Show quantitative differences in feature values with varying symbol sizes.

Field |5um_PGP'I]1 - | Method Matural Breaks (Jenks) l rya
Mormalization |<Nune> '| Classes Natural Breaks (Jenks)
| 4|' 4" | Mumerical values of ranked data are examined
. Color scheme #:= to account for non-uniform distributions, giving
Method |Natu'al Breaks {Jenl:s} | | an unequal class width with varying frequency  f
Class of observations per class.
«  [u ]
Classes | Histo ; Quantile i
Color scheme _ - {é} ulils|  Distributes the observations equally across the
“IFIEL dass interval, giving unequal class widths but
Symbol the same frequency of observations per class.
Classes | Histogram I Scales | |:| N — Equal Interval
|._.|._.| The data range of each class is held constant, i}
More |:| v giving an equal class width with varying
|:| frequency of observations per class,
Symbol Uppervalue =« Label
5 = - - ” Defined Interval
I:l +| <« 47897 21031 - 47897 | | | | Specify an interval size to define equal class
- - widths with varying frequency of observations h
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Manual Interval
- -9‘}9 - —
|:| = 85509 69265 - 85 - |‘| Create class breaks manually or modify one of
the preset classification methods appropriate
] - = 110154 85910 - 110154 m - for your data,
B T2 152182 110155 - 152182 . Geometric Interval
- o Mathematically defined class widths based on a
- T | = 197093 152183 - 197093 _‘,_r'ﬂ geometric series, giving an approximately equal
class width and consistent frequency of
- |« 247124 197004 - 247124 observations per class,
B : 04 247125 - 339146 —_— Standard Deviation
For normally distributed data, class widths are
. T defined using standard deviations from the
- = 1155413 339147 - 1155413 /{\l\ mean of the data array, giving an equal class
width and varying frequency of observations 0/2023
B - : zs0e0 1155414 - 3806419 per class, ‘
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Symbolize your layer using one symbol

o _.
©.8 o Single Symbol
o nnu Draw using single symbaol,

Symbolize your layer by category

o .
“.8 = Unigue Values
= unu Draw categories using unique values of one ar multiple field
Symbolize your layer by quantity
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o® o Graduated Colors

u nnu Draw guantities using graduated colors.

1 Bivariate Colors
Draw quantities using bivariate colors.

Unclassed Colors
Draw quantities using an unclassed color gradient.,
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og e Graduated Symbols
o="a Draw quantities using graduated symbaols.

o(:;.oo Proportional Symbols
@ = Draw quantities using proportional symbaols,

» || Charts
"‘ Draw guantities using chart symbols,

Symbolize your layer by density

Heat Map
Draw the density of points as a continuous color gradient.

Symbolize your layer using symbol attributes

L}E} Dictionary

Draw features using a symbol dictionary and rule set,



e Graduated colors—Show quantitative differences in feature values with a range of colors.

e Graduated symbols—Show quantitative differences in feature values with varying symbol sizes.

Method Matural Breaks (Jenks) l rya

Classes Matural Breaks (Jenks)
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e Graduated colors—Show quantitative differences in feature values with a range of colors.

e Graduated symbols—Show quantitative differences in feature values with varying symbol sizes.

Method

Matural Breaks (Jenks)

Classzes

Coler scheme
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Matural Breaks (Jenks)

Mumerical values of ranked data are examined
to account for non-uniform distributions, giving
an unequal class width with varying frequency
of observations per class.

Quantile

Distributes the observations equally across the
class interval, giving unequal class widths but
the same frequency of abservations per class.

Equal Interval

The data range of each class is held constant,
giving an equal class width with varying
frequency of observations per class.

Defined Interval

Specify an interval size to define equal class
widths with varying frequency of observations
per class,

Manual Interval

Create class breaks manually or modify one of
the preset classification methods appropriate
far your data.

Geometric Interval

MMathematically defined class widths based on a
geometric series, giving an approximately equal
class width and consistent frequency of
observations per class,

Standard Deviation

For narmally distributed data, class widths are
defined using standard deviations from the
mean of the data array, giving an equal class
width and varying frequency of observations
per class.

I

|

How to Decide
(on a classification scheme)

= Rule of thumb: 3 - 7 classes
= Classification histogram

Number of attributes (records)
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Method

Matural Breaks (Jenks)

Classzes

Coler scheme

Classes | Histo
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Matural Breaks (Jenks)

Mumerical values of ranked data are examined
to account for non-uniform distributions, giving
an unequal class width with varying frequency
of observations per class.

Quantile

Distributes the observations equally across the
class interval, giving unequal class widths but
the same frequency of abservations per class.

Equal Interval

The data range of each class is held constant,
giving an equal class width with varying
frequency of observations per class.

Defined Interval

Specify an interval size to define equal class
widths with varying frequency of observations
per class,

Manual Interval

Create class breaks manually or modify one of
the preset classification methods appropriate
far your data.

Geometric Interval

MMathematically defined class widths based on a
geometric series, giving an approximately equal
class width and consistent frequency of
observations per class,

Standard Deviation

For narmally distributed data, class widths are
defined using standard deviations from the
mean of the data array, giving an equal class
width and varying frequency of observations
per class.

—

Snap breaks to data values

Classification *
Classification Classification Statistics
Method: | Natural Breaks (Jenks) v Count: ~
Classes: _E v Minimum: 2100
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Data Exdusion Sum: 1225200
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Snap breaks to data values
Classification *
Classification Classification Statistics
Method: |Eq.|a| Interval V| Count: ~
Classes: Minimum: 2100
- Maximum: 38064
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Snap breaks to data values
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Classification Classification Statistics
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Snap breaks to data values
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e Graduated colors—Show quantitative differences in feature values with a range of colors.

e Graduated symbols—Show quantitative differences in feature values with varying symbol sizes.
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Matural Breaks (Jenks)

Mumerical values of ranked data are examined
to account for non-uniform distributions, giving
an unequal class width with varying frequency
of observations per class.

Quantile

Distributes the observations equally across the
class interval, giving unequal class widths but
the same frequency of abservations per class.

Equal Interval

The data range of each class is held constant,
giving an equal class width with varying
frequency of observations per class.

Defined Interval

Specify an interval size to define equal class
widths with varying frequency of observations
per class,

Manual Interval

Create class breaks manually or modify one of
the preset classification methods appropriate
far your data.

Geometric Interval

MMathematically defined class widths based on a
geometric series, giving an approximately equal
class width and consistent frequency of
observations per class,

Standard Deviation

For narmally distributed data, class widths are
defined using standard deviations from the
mean of the data array, giving an equal class
width and varying frequency of observations
per class.
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Classification Classification Statistics
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Snap breaks to data values
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Snap breaks to data values
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