AIAXEIPIZH YAATIKQN NMOPQN - EPTAZTHPIO



1. Opyavwvw ta dedopeva kat tov KwoLka otov (dlo katdAoyo

ATO TOo e-class ota Eyypada Bpiokw Kat katefalw to apxeio vals.xls.

Ao tic AnPelc tou H/Y pou k@vw Amokorr tou apyxelou vals.xls kat EmtkoAAnon otov
KatdAoyo TEST

Avolyw tnv R, avoiyw €va veo script ko to amobnkevw otov katdAoyo TEST.

| M & = | TEST
ApyiKn Kown xprion MNpofoir
T > TEST
~ ‘Ovopa Huspounvia Tpomomnol..  Tumog MeyzBocg
3 Ipriyopn Tpoopoon
, , O code 13/12/2020 12:21 pp Apysio R 0O KB
I Erupcveia epyaaiog - :
oo vals 13/12/2020 12:11 pp PUMO £pyaoicg T.. 25 KB
¥ Zroyeio Aqyng
= Eyypoga
= Eioveg

@ 5_MAnpwpr Zeppep

@ Lectures

@ SubmissionNEW
TEST



2.  AnAwvw tov katdAoyo omou eival arnobnkeupéva ta SedopEva LEcA 0TOV KWOLKAL.

ATto 1o Rstudio emAéyw tnv Kevtpikn Aettoupyia Session - Set Working Directory -
Choose Directory = EmiAéyw tov Kataloyo TEST

€ Rstudio
File Edit Code View Plots Session Build Debug Profile Tools Help
(4] - o . MNew Session - Addins *
nterrupt R
5 Terminate R... - -
37 code.R Environment  History
Restart R Ctrl+5hift+F10 | i
[ : : I — N T LT Caurce w L | g*lmport Dataset =
1 Set Working Directory D To Source File Location I
Load Workspace... To Files Pane Location Global Environment -
Save Workspace As.. Choose Directory... Ctrl+Shift+H

Clear Workspace...

Quit Session... Ctrl+Q

1:1 & (Top Level) R Script



2. AnAwvw tov KataAoyo omou ival anoBnkevpéva ta dedopeva PHEoa oTov KwLKA.

ATto 1o Rstudio emAéyw tnv Kevtpikn Aettoupyia Session - Set Working Directory -
Choose Directory = EmiAéyw tov Kataloyo TEST

MOALC eTtlhe€w tov KatdAoyo Epyaoiac (Working Directory) tote epdaviletat otnv
KovooAa n ektEAeon TNG EVTOANC

> setwd("C:/Users/user/Desktop/TEST")

Tnv evtoAn auTr) Wopw va TNV avTlypadPw Kat va TNV EMIKOAANCW CTNV TTPWTN YPOLLUN
TOoU KwOLKA, £TOL WOoTe KABe dopd rou Ba ekteAeital 0 KWOLKAC va Bewpeltal wg
KatdAoyog epyaciac o kataloyoc TEST.

Me Tov TpOTo Auto SNAWVOUE OTL TO apxeio dedbopevwy Ba Bploketal otov KATAAOYO
TEST.



4. Avolypa tou apxeiou vals.xls

Avolyw to apyeio vals.xls kal PAETTW OTL amoteAeital amno pia
oTNAN Kat 55 ypappéc. H mpwtn ypapun eivat n entkedpoaida
‘vals’. Apa to apyelo €xel 54 TIuEC Tapoync motapol (og m3/s).

Yridpyouv TpELS TpoToL yla va Stafdow ta SedopEva autd oTnv
R.

106 tpomoc: Na eTilAE€w TV otNAN pe ta dedopéva, va ta
avtypad w Kal va ta ETKOAANOW o€ €va adelo apyeio

ONUELWMATAPLOU.

AmtoBnkeVw To apyeio pe To Ovopa vals.txt otov katdAoyo TEST
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vals

.43
.40
.45
.82
.52
.32
.90
.18
.48
.21
.27
.31
.65
.18
.52
.30
.58
.48
.58
.58
.41
.48
.76
.21
.18
.83
.22
A7
.02



2tov KwiLlka TN R ypadw tnv €VTOAR avayvwong
read.table("vals.txt", header=TRUE)

H ouvaptnon read.table B€AeL wg oplopa

0l) To Ovopa Tou apxEilou Kal Tov TUTIO ToU

B) To av n 1" ypapupun neplExel emikedaiida i oxL.
Av ypalw TNV MapaKkaTw EVTOAN

data = read.table("vals.txt", header=TRUE)

TOTE HOALC Stafaoel ta debopéva Tou apyxeiou vals.txt Ba ta ekxwprosl oto avtikeipevo dedopevwy data.
EAEYXW TOV TUTIO TOU OVTLKELMEVOU OTO OTtolo Kataxwpndnkav ta dedopéva.

mode(data)



20vtopn EmavaAnyn Zuvaptioswv Avaluvong AedopEvwy

mean(x) — aplOUNTIKOC LECOC

mean(x,0.10) — TETPLUUEVOC LECOC

median(x) — dtapeoog

mlv(x) — cuyxvotepa epdpavi{OpeVN TIUA — ATALTEL EYKATAOTAON TOU MTAKETOU modeest
min(x) — eAdxLotn TN

max(x) — LEYLoTN TLUN

range(x) — eAAxLOTN KoL LEYLOTN TLUN

sd(x) — Tumkni anokAwon

var(x) — dtakOpovon

IQR(x) — evboteTapTopOpLlaKO €VPOC

sum(x) — aBpolopa 6pwv SLavUoUATOC

length(x) — péyeBocg dtavuopatog

sqrt(x) — tetpaywvikn pila

summary(x) — mepiAnyn oTATIOTIKWY XAPAKTNPLOTLKWY SeSOUEVWY



Mode

_~ Median

"

Right-Skewed (Positive Skewness)

OeTIKN A oUMHETpia dEdopEVWV

Av n katovoun mapouctalel BeTIKA
OCUMHETPLA, TOTE:

A) €xeL pia peyaAn 6e€La oupa, Kot

B) 0 aplBuNnTIKOC pHEoOC eival LeyaAUTEPOC ATTO
TN OLAECO KoL TNV EMLKPATOUCA TLU).



Mode
ApvnTikA aCUETPLa SESOUEVWV

Av n Katovoun mopouclalel apvnTLKn
OCUMUETPLO, TOTE:

A) €XEL piot LEYAAN apLOTEPN oLUPA, Kol

B) 0 aplBuNTIKOC LECOC lval PIKPOTEPOC ATIO
TN OLAECO KoL TNV EMLKPATOUCA TLU).

Left-Skewed (Negative Skewness)

AUTO onuaivel 0tL av YVWPL{OUME TLC TLHEC TOU HEGOU, TNC SLOEOOU Kol TNG
EMLKPATOUCOLC TLLAC YLOL Lial KATAVOL, HTTOPOUME va anodpavOoUE TPOC
rniowa SLtevBuvon 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 TG TPELC TTOPOKATW

Leptokurtic
il Hopdé:

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

e Meookuptn, otav dev eival oute MoAU uPnAn oute MOAU
Platykurtic XOLUNAD.

/\

e [TAaTUKUPTN, OTAV N KATAVOWUN €lval emimedn kal n kopudn
XOUNAR.

library(e1071)

kurtosis(fish, type=1)



2. To lotoypapupa (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 Ataypapupoa Onkoypaupa (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 Onkoypopuua (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<B) ametkoviletal ypadikd we to euBadov tng endpAVELOC TTOU TIEPLEXETOL
HETAEL TNC KAUTUANG Ttou opilel n ocuvadptnon tukvotntac nibavotntoag f(x) kot touv 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
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River Discharge, m*3/s
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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
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- B is the shape parameter, also known as the | | | | | | |
Weibull slope 0 100 200 300 400 500 600
1 is the scale parameter Discharge, m"3/s

-y is the location parameter

>uvnBwc N napapeTpoc Beonc dev xpnoiponolsital onote Baloupe y = 0.

ToTe n katavoun Aeyeral «katavoun Weibull dUo napapeTpwv»



kurtosis
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Density
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Kwdikag otnv R yLa Tov untoAoyLopo neplypodLkwV TATLOTIKWY MAPOAHETPWYV, TNV SnLoUpYia CTATIOTIKWY
vyPopnUATWVY Kal TNV EVPECH TOU BEATLOTOU HOVTEAOU oLuVAPTNONG TUKVOTNTOG MBavatntag nov epapuoletal
ota Udpoloyka Sedopéva.

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

#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#transform 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
#with 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)



