AIAXEIPIZH EZQTEPIKQN KAI MAPAKTIQN
YAATIKQN 2Y2THMATQN - EPTAZTHPIO



20vtopn EmavaAnyn Zuvaptioswv Avaluvong AedopEvwy

mean(x) — aplOUNTIKOC LECOC

mean(x,0.10) — TETPLUUEVOC LECOC

median(x) — dtdpeococg

mlv(x) — cuxvotepa epdavi{OpeVnN TIUA — ATALTEL EYKATAOTOON TOU MTAKETOU modeest
min(x) — eAdxLotn TN

max(x) — LEYLoTN TLUN

range(x) — eAAxLoTN KoL LEYLOTN TLUN

sd(x) — Turkn anokAwon

var(x) — dtakOpovon

IQR(x) — evboteTapTopOpLlaKO €VPOC

sum(x) — aBpolopa 6pwv SLavUoUATOC

length(x) — péyeBoc dtavuopatog

sqrt(x) — tetpaywvikn pila

summary(x) — mepiAnPn oTATIOTIKWY XAPAKTNPLOTIKWY SES0UEVWV



Mode

_~ Median

"

Right-Skewed (Positive Skewness)

OeTIKN aoUMHETPia dEdopEVV

Av n Katavoun nopouotalel BeTIKA
OCUMHETPLA, TOTE:

A) €xeL pia peyaAn 6e€La oupa, Kot

B) 0 aplBuNnTIkOC pEcoC eival pLeyaAUTEPOC Ao
TN OLAECO KoL TNV ETLKPATOUCA TLU).



Mode
ApvNnTiKA CUUETPLa SESOUEVWV

AV n KOTAVOLLA TTOPOUGCLALEL apVNTLKA
OCUMUETPLO, TOTE:

A) €XEL piot LEYAAN apLOTEPN oLUPA, Kol

B) 0 aplBuNTIKOC LECOC Elval PUKPOTEPOC ATIO
TN OLAECO KoL TNV ETLKPATOUCA TLU).

Left-Skewed (Negative Skewness)

AUTO onUaivel 0TL av YVWPLIOUME TLC TLHEC TOU HEGOU, TNC SLOLEOOU Kol TNG
EMKPATOVOOLC TLULAC YLOL ial KATAVOT, HTTOPOUME va anodpavOoUE TPOC
niowa SLtevBOuvon Kveital n ACUUUETPLA TNC.



term1 = (fish-mean.fish)
term2 = term1”3

term3 = sum(term2)

term4 = 1/(length(fish))*term3
term5 = term1A72

term6 = sum(term5)

term7 = 1/length(fish)*term6
term8 = (term7)"(3/2)
skewnessl = term4/term8

library(e1071)

skewness(fish,type=1)



Mio katavoun Hmopel va €xel piot amo TIC TPEIC TTOPOKATW

Leptokurtic
il HopdE:

e i e AEMTOKUPTN, OTAV N KOTAVOUN £XEL OXETIKA LY NAR Kopudn,

e Meookuptn, otav dev elval oute MOAU vPnAni oute MOAU
Platykurtic XOLUNAD.

/\

e [TAaTUKUPTN, OTAV N KATAVOWN €ilval emimedn kat n kopudn
XOUNAR.

library(e1071)

kurtosis(fish, type=1)



2. To lotoypapupua (Histogram) pe mANPELC TAPAUETPOUC KoL KABOPLOUEVEC TAEELC

#Input fish length data
fish=¢(1.1,1.3,1.7,1.8,1.9,2.1,2.3,2.4,2.5,2.8,3.1,3.3,3.6,3.7,3.9,4.1,4.5,4.8,5.1,5.3)

#Create a histogram

hist(fish,
breaks = ¢(1,2,3,4,5,6),
main="Histogram of Fish lengths", o
xlab="Fish length, cm",
xlim=c(1,6),
col="red")

Histogram of Fish lengths

Frequency

Fish length, cm



2. To Ataypapupa Onkoypapupa (Box-Whisker) otnv R

#Input the data
fish=¢(1.1,1.3,1.7,1.8,1.9,2.1,2.3,2.4,2.5,2.8,3.1,3.3,3.6,3.7,3.9,4.1,4.5,4.8,5.1,5.3)

#Create a box-whisker plot

boxplot(fish,
main = "Boxplot for Fish Length data", |
xlab = "Fish", Boxplot for Fish Length data

ylab = "Fish Length, cm"

upper whisker = min(max(x), Q_3 + 1.5 * IQR)
lower whisker = max(min(x), Q_1 - 1.5 * IQR)

Fish Length, cm

Fish



2. BeAtiwvovtac to Onkoypouua (Box-Whisker) otnv R

#Input the data
fish=¢(1.1,1.3,1.7,1.8,1.9,2.1,2.3,2.4,2.5,2.8,3.1,3.3,3.6,3.7,3.9,4.1,4.5,4.8,5.1,5.3)

#Create a box-whisker plot
boxplot(fish,
main = "Boxplot for Fish Length data",

xlab = "Fish Length, cm", Boxplot for Fish Length data
ylab = “Fish",

col = "blue",
horizontal = TRUE,
notch = TRUE

Fish

Fish Length, cm



Aldypappa Zuvaptnong MNMukvotntag MBavétntag

A
f(x)
P(a.< X <)

Q
=
P

H miBavotnta P(a<X<P) amnelkoviletal ypadkd wg to euPadov tng emldpAveLOG TTOU TIEPLEXETALL
HeTaL TNG KAUTUANG Tou opilel n ouvaptnon ukvotntag mbavotntag f(x) kat tou agova Twv X.



library(fitdistrplus)

plotdist(flow, histo = TRUE, demp = TRUE)

dweibull(seq(0,100,by=10),
shape=1, scale = 70.48704,
log = FALSE)

pweibull(100,
shape=1, scale = 70.48704,
log = FALSE,
lower.tail=TRUE)



Freguency

2000 4000 6000

0

Histogram of Strymon River Discharge
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River Discharge, m*3/s

300 S00

0 100

Boxplot for Strymon Discharge data

——

Strymon

upper whisker = min(max(x), Q_3 + 1.5 * IQR)
lower whisker = max(min(x), Q_1 - 1.5 * IQR)




Weibull probability density function (PDF)

Histogram of Strymon River Discharge

F(T) = % (u>@1 e (52

2000 4000 6000

Frequency

0
|

- B is the shape parameter, also known as the | | | | | | |
Weibull slope 0 100 200 300 400 500 600
-n is the scale parameter Discharge, m"3/s

-y is the location parameter

>uvnNBwc N napaueTpoc Beonc dev xpnaoiyonolsitTal onoTe Balouue y = 0.

ToTe n kaTtavoun Aeyeral «katavoun Weibull duo napapeTpwv»



kurtosis

10

Cullen and Frey graph
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Density
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Kwdikag otnv R yLa Tov untoAoyLopo neplypodpLkwV OTATIOTIKWY APOUETPWYV, TNV dnLLoVpYia CTATIOTIKWY
yPodnUATWV Kat TNV EVPECH TOU BEATIOTOU HOVTEAOU oUVAPTNONG TTUKVOTNTAC TitBavotntog mov edpappoletal
ota UdpoAoyika Sedopéva.

#Define the working directory
setwd("C:/Users/user/OneDrive/Notes/Xanthi/AtaxeiptonYdatikwvNopwv")

#Install required packages
install.packages("e1071")
install.packages("fitdistrplus")

#Call package libraries
library(e1071)
library(fitdistrplus)

#read the external data file
flowl = read.table("Strymon_discharge.txt", header=TRUE, dec=".")

H#Htransform list to vector
flow = flow1SDischarge



#Compute descriptive statistics
mean.flow = mean(flow)
median.flow = median(flow)
range = range(flow)

range.flow = range[2]-range[1]
sd.flow = sd(flow)

var.flow = var(flow)

IQR.flow = IQR(flow)
summary(flow)

#Compute skewness and kurtosis
skewness.flow = skewness(flow,type=1)
kurtosis.flow = kurtosis(flow,type=1)

#Plot histogram of Strymon data
hist(flow,
main="Histogram of Strymon River Discharge",
xlab="Discharge, m”3/s",
xlim=c(0,3000),
breaks = seq(0,3000, by=100),
col="red")



#Plot boxplot of Strymon data

boxplot(flow,
main = "Boxplot for Strymon Discharge data",
xlab ="Strymon",
ylab = "River Discharge, m”3/s")

#Plot histogram, probability density function
#and cumulative density distribution
plotdist(flow, histo = TRUE, demp = TRUE)

#Plot the location of Strymon data in relation to other
#theoretical probability density distributions
descdist(flow)

#Fit the most appropriate Weibull probability density
#distribution model to Strymon data
fw <- fitdist(flow1SDischarge,

"weibull",

method = "mle",

lower=c(0,0),

start=list(scale=1,shape=1))



#Get summary of Weibull model output
summary(fw)

#Get the probability of an event
#with discharge from 0 to 100 m”3/s with step 50 m”3/s
dweibull(seq(0,100,by=50),

shape=1, scale = 70.48704,

log = FALSE)

#Get the cumulative probability of an event
#twith discharge higher than 100 m”3/s
pweibull(100,

shape=1, scale = 70.48704,

log = FALSE,

lower.tail=FALSE)

#Create 10 random values sampled from a population
#of Weibull probability density distribution
rweibull(n=10, shape=1, scale = 70.48704)
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