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OEMA 10

A.1. CHORD AIKTYO

1.1.1. Y1roAoyiopog KOUBWV:

ZU0uewva Pe Ta dedopéva Tou BondnTikoU apxeiou Excel , ol kKGuPBol TTou TTPOKUTITOUV OTTd

TOUG apIBPOUG UNTPpWwWV €ival ol €EAG:

AM1 =212

AM2 =180

ApIBudg KOUBwyY =8 —
[(212+180)mod8)+8]=0+8= 8

Briua =7
Oéon

AM1 212 KoépBwv

AM2 180 1 0
ApiOp6

Kgpf)l’jw\g/ 8 2 7
3 15
| Bua 7 4 22
5 30
6 37
7 45
8 52




1.1.2. Katavopun Twv k6upwv:

ZXNUATIKa atreikovidovTal wg €EAG:

NO
N7
N52
N15
N45
N37 N22
N30
xnua 1 Anetkovion kouBwv
1.1.3. Anuioupyia Finger table yia kG0g kéupo:
NO N7
NO+220 | NO+1 N1 — | N7 N7+270 | N7+1 | N8 — N15
NO+221 | NO+2 N2 —» | N7 N7+2" | N7+2 | N9 — N15
NO+222 | NO+4 N4 —» | N7 N7+272 | N7+4 | N11 — N15
NO+223 | NO+8 N8 — | N15 N7+273 | N7+8 | N15 — N15
NO+224 | NO+16 | N16 — | N22 N7+274 | N7+16 | N23 — N30
NO+225 | NO+32 | N32 — | N37 N7+275 | N7+32 | N39 — N45

Mivakac 1: Finger Table NO Mivakac 2: Finger Table N7



N15 N22

N15+2°0 | N15+1 | N16 — | N22 N22+270 | N22+1 | N23 — | N30
N15+2A1 | N15+2 | N17 —> | N22 N22+2"1 | N22+2 | N24 — | N30
N15+222 | N15+4 | N19 - | N22 N22+2"2 | N22+4 | N26 — | N30
N15+2A3 | N15+8 | N23 - | N30 N22+2"3 | N22+8 | N30 — | N30
N15+2°4 | N15+16 | N31 — | N37 N22+274 | N22+16 | N38 — | N45
N15+275 | N15+32 | N47 — | N52 N22+275 | N22+32 | N54 — | NO
Mivaxac 3: Finger Table N15 Mivaxac 4: Finger Table N22

N30 N37

N30+270 | N30+1 | N31 — | N37 N37+270 | N37+1 | N38 — | N45
N30+271 [ N30+2 | N32 — [ N37 N37+27 [ N37+2 | N39 — [ N45
N30+272 [ N30+4 | N34 — | N37 N37+272 | N37+4 | N41 — [ N45
N30+2*3 [ N30+8 | N38 — | N45 N37+273 [ N37+8 | N45 — [ N45
N30+2"4 | N30+16 | N46 — | N52 N37+2%4 | N37+16 | N53 — | NO
N30+275 | N30+32 | N62 — | NO N37+275 [ N37+32 | N69 — | N7
Mivakag 5: Finger Table N30 Mivakag 6: Finger Table N37

N45 N52

N45+270 | N45+1 | N46 — | N52 N52+270 | N52+1 | N53 — | NO
N45+27 [ N45+2 | N47 — | N52 N52+2°1 | N52+2 | N54 — | NO
N45+2°2 | N45+4 | N49 — | N52 N52+272 | N52+4 | N56 — | NO
N45+273 [ N45+8 | N53 — | NO N52+273 [ N52+8 | N60 — | NO
N45+2°4 | N45+16 | N61 — | NO N52+2°4 | N52+16 | N68 — | N7
N45+275 | N45+32 | N77 — | N15 N52+275 | N52+32 | N84 — | N22
Mivakac 7: Finger Table N45 Mivaxac 8: Finger Table N52

1.1.4. AvalnTtnoeig KOPBWV:
Avadntnon duo KAeIdIWY, N TTPWTN avalnTnon a@opd 1o KAEIdi K212 [(212) mod64] kai n
0eUTePN aopd 1o KA€1di K180 [(180) mod64].
A. KA£1di K212
MNa 1o KA€16i K212, 61Tou

K212 [(212) mod64] = 20

Zekivaue Tnv avaghtnon atmmoé Tov k6upo NO.

1. KouBoc NO:



o Koitdloupe Tov finger table Tou NO kai TTaue Ta BAuarta éva éva:
Finger N1 — N7,
Finger N2 — N7,
Finger N4 — N7,
Finger N8 — N15, kai @TAvoupe 0TO
Finger N16 — N22,
Finger N32 — N37
o To kA€1di 20 BpiokeTal Petd TOV KOPPBO N15, aAAd eTT€1dr eV £XOUNE AKPIBWG
Tov KOMPBo N20, EEpoupe 611 TO KAEIDI pag BpiokeTal oTov KOUPBOo N22.

NO
N7
N52
N15
N45
N37
N22
N30
Jxnua 2: Arteikovion Stadpounc evpécewc kAglblov K212->20
B. KA£1di K180

MNa 1o kA€1di K180, é1Tou
K180 [(180) mod64] = 52
Zekivaue Tnv avagntnon atmmoé Tov kéupo NO.

1. Koéupog NO:
o Koitdloupe Tov finger table Tou NO:
Finger N1 — N7,
Finger N2 — N7,
Finger N4 — N7,



Finger N8 — N15,
Finger N16 — N22,
Finger N32 — N37
o To kAeidi 52 Bpioketal yetd 1o N32, omréTe KaTEUBUVOUOOTE OTOV KOUPBO N37.

2. Koupog N37:
e Koitdloupe Finger table Tou N37:
Finger N38 — N45,
Finger N39 — N45,
Finger N41 — N45,
Finger N45 — N45,
Finger N53 — NO,
Finger N69 — N7
o To kAe1di 52 BpiokeTal petd Tov N45 kai rpiv Tov N53, o1mdTe KOTEUBUVOUQOTE
oToV KOUBOo N45.

3. Koéupog N45:
o Koitdloupe Finger table Tou N45:
Finger N46 — N52,
Finger N47 — N52,
Finger N49 — N52,
Finger N53 — NO,
Finger N61 — NO,
Finger N77 — N15
o To kA€idi 52 Bpioketal akpiBwg oTov KOuPo N52, omréTe oTAPATAUE OTOV KOUPBO

N52
NO
N52 N7
N45 N15
N22
N37
N30

Jxnua 3: Arteikovion Stadpopunc evpécewc kAgtdlov K180->52

9



OEMA 20
A.2. Makéto R arules, dataset ‘Groceries’

2.1. MeAétn Twv Aedopévwy: AvaAluon kai Karaypa@n XapakTnpioTIKWV
2.1.1. Elcaywyn

H avdAuon Twv dedopévwyv atToTeAel €va Kpiolgo BrApa yia Tnv Karavonon Kal Tnv
aglotroinon evog ouvoAou dedopévwy. ZTnV TTapouca epyacia, 6a peAetriooupe 1o dataset
'‘Groceries', T0 OTT0i0 €ival EVOWMPOTWHPEVO OTO TTaKETO arules NG yAwooag R. Apxikd, 8a
QOPTWOOUNE Ta dedopéva Kal Ba eEeTdooupe Ta BaciKG XOPAKTNPIOTIKA TOUG.

*ApxiKa Ba divovral ol evioAéc yia Run kai uerd 1o BeAdki 1o arroréAsoua ornv Console R 4.4.0

getwd()
setwd("C:/Users/mtsilogl/OneDrive/Eyypodn/")
install.packages("arules™)

Tibrary(arules)

install.packages("ggplot2™)

Tibrary(ggplot2)

data("Groceries")

install.packages("Matrix")

Tibrary(Matrix) —

> getwd()

[1] "c:/users/mtsilogl/OneDrive/Eyypodn”

> setwd("C:/Users/mtsilogl/oOneDrive/Eyypodx/Arm2")

> install.packages("arules")

Error in install.packages : Updating loaded packages

Restarting R session...

> install.packages("arules")

WARNING: Rtools 1is required to build R packages but is not currently insta
Tled. Please download and install the appropriate version of Rtools before
proceeding:

https://cran.rstudio.com/bin/windows/Rtools/
Installing package into ‘C:/Users/mtsilogl/AppData/Local/R/win-1library/4.4

(as ‘1ib’ 1is unspecified)

trying URL '"https://cran.rstudio.com/bin/windows/contrib/4.4/arules_1.7-7.
zip'

Content type 'application/zip' Tength 2614390 bytes (2.5 MB)

downloaded 2.5 MB

package ‘arules’ successfully unpacked and MD5 sums checked

The downloaded binary packages are in
C:\Users\mtsilogT\AppbData\Local\Temp\RtmpCAeACC\downloaded_packages

Loading required package: arules

Loading required package: Matrix



Attaching package: ‘arules’
The following objects are masked from ‘package:base’:
abbreviate, write
> library(arules)
> data("Groceries™)
> install.packages("Matrix")
Error in install.packages : Updating loaded packages
Restarting R session...
> install.packages("Matrix")
WARNING: Rtools 1is required to build R packages but is not currently insta
Tled. Please download and install the appropriate version of Rtools before
proceeding:

https://cran.rstudio.com/bin/windows/Rtools/
;nsta111ng package into ‘C:/Users/mtsilogl/AppData/Local/R/win-library/4.4

(as ‘1ib’ 1is unspecified)
trying URL "https://cran.rstudio.com/bin/windows/contrib/4.4/Matrix_1.7-0.
zip'
Content type 'application/zip' Tlength 4978220 bytes (4.7 MB)
downloaded 4.7 MB
package ‘Matrix’ successfully unpacked and MD5 sums checked
The downloaded binary packages are in
C:\Users\mtsilogl\AppData\Local\Temp\Rtmp6vkz2d\downToaded_packages
Loading required package: arules
Loading required package: Matrix
Attaching package: ‘arules’
The following objects are masked from ‘package:base’:
abbreviate, write

> Tibrary(Matrix)
>

21nv avdAuon Twv dedopuévwy Tou dataset 'Groceries', €TACAUE TO XAPAKTNPIOTIKG TOU
dataset kai karaypdwope TIG Bacikég TAnpogopieg. Ta dedouéva agopouv cuvaArlayég
TPoIGVTWYV O¢ éva TTavioTTwAEio Kal TTepIAauBdavouv did@opa TTPOIOVTA KATNYOPIOTTOINUEVA

avd TUTTO.

2.1.2. Tunog bedopevwy

O T10TTOG TWV dedopévwy gival BepeAIWdNG yia TNV katavonon Tng eUong Kal TNG
OOMNAG TOUG. ZTNV TTPOKEIYEVN TTEPITITWON, Ta dedouéva Tou dataset 'Groceries' cival TUTTOU
"transactions". Auté utrodeikviel OTI Ta Oedopéva  KaTaypAaPouv CUVOAAayEG  TTOU
TTPAYUATOTTOINONKAV O€ éva TTAVTOTTWAEIO, TTEPIAAUBAvVOVTAG TTANPOPOPIEG OXETIKA ME TA

TTPoi6VTa TTOU ayopdoTnkav o€ KABe ouvaAiayr). H xpAon Tou KatdAAnAou TUTTOU dedOopéEVV
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EMTPETTEI TNV EQAPUOYN €EEIBIKEUPEVWVY OAYOPIBUWY Kal uEBGdWY avaAuong yia Tn HEAETN TNG
QYOPAOTIKIG CUUTTEPIPOPAG.

cat("Tomoc Twv dedopevwv:", class(Groceries), "\n") —

> # TOMOC TWV AEOOMEVWV

> cat("Tumog Twv dedopevwv:", class(Groceries), "\n")
TOMOC Twv d€doPEVWV: transactions
>

2.1.3. AplBuoc cuvaAlaywv

2Tn oUuvéxela, UTToAoyioaue Tov apiBuo Twv cuvaAAaywyv TTou TTepIAapBAvovTal GTo
dataset. O apiBudg TwWV cuvaAAaywyv gival onUAavTiKOg yia Vo KOTAVOAOOUNE TO PéyeBog Tou
dataset kai va aglohoyfooupe Tnv emmdpkela Twv dedopévwy yia Tnv avaAuon. H evioAn
length(Groceries) emoTpépel Tov aplBud Twv ouvaAlaywv, o otroiog eivar 9835. Auto

utTodEIKVUEl OTI TO dataset TrepiAauBavel 9835 EexwpIoTEG ayopEG.

cat("ApLBuocg ouverhoywv:", Tength(Groceries), "\n") —

> # ApLOUOC ZuVOAAXYWV

> cat("ApLOuoc ouvoAkaywv:", length(Groceries), "\n')
ApLOUOC guvoAhaywv: 9835

>

2.1.4. Katnyopleg npoioviwy

‘Eva dA\o onuavTiké XapakTnpioTIKO Twyv Oedouévwy eival o apiBudg Twv
KOTNYOPIWV TTPOIOGVTWY TTou TrepIAauBAavovTal. TNV avAAuch Pog, EVTOTTIOAPE OTI UTTAPYXOUV
169 JIAQOPETIKEG KATNYOPIEG TTPOIOVTWYV. AUTEG OI KATnyopieg TTOIKiIAouv atmd Baoikd €idn
dIATPOPRG, OTTWG PPOUTA KAl AOXAVIKA, MEXP! EIOIKA TTPOIOVTA, OTTWGS KAAAUVTIKA Kal TTPOIOvVTA
KaBapiopou. O apIBudg Twv KATNYOPIWV TwV TTPOIOVTWY aAAG Kal oI iBIEG OI KAaTNyopiEg gival
XPNOIYEG TTANPOYPOPIEG YIA TNV KATAVONON TNG TTOIKINIAG TwV TTPOIGVTWY Kal Tn ouxvoTnTa
EMQAVIONG Toug OTIGC ouvoAhayég. H evioAn itemLabels(Groceries) emoTpégel OAeg TIG
KaTnyopieg TTpoidvTwy, evw n evioAn length(itemLabels(Groceries)) utroAoyicel Tov apiBuod
QUTWY TWV KATNYOPIWV.

O1 katnyopieg TTPOIOVTWY TTEPIAAPBAVOUV pia JEYAAN TTOIKIAIG aTTO TPO@IMA Kal GAAa

ayaBd, omwg "frankfurter”, "sausage", "citrus fruit", "tropical fruit", "whole milk", "yogurt",

"frozen vegetables", "domestic eggs", "rolls/buns”, "semi-finished bread", "margarine”, "ready



soups”, kal TTOAAG dAAa. AuTA n TToIKIAia gixvel TNV €upeia yKAUA TTPOIGVTWY TTou gival

O100£01ua OTOUG KATAVAAWTEG KAl JTTOPOUV VO ayopacToUV O€ £va TTAVTOTTWAEIO.

itemLabels <- itemLabels(Groceries)
cat("ApLBuog katnyopLwv mpolovtwv:'", length(itemLabels), "\n')

cat("Kotnyopiec mpolovtwv:", paste(itemLabels, collapse = ", "),
ll\nll) _)
> itemLabels <- itemLabels(Groceries)
> cat("ApLBudc katnyopLwv mpotovtwv:", length(itemLabels), "\n")
ApLBUOC KaTnyopLv mpolovTwv: 169
> cat("Koatnyopieg mpoitovtwv:", paste(itemLabels, collapse = ", "), "\n'")

Katnyopiec mpotovtwv: frankfurter, sausage, Tiver loaf, ham, meat,
finished products, organic sausage, chicken, turkey, pork, beef, hamburger
meat, fish, citrus fruit, tropical fruit, pip fruit, grapes, berries,
nuts/prunes, root vegetables, onions, herbs, other vegetables, packaged
fruit/vegetables, whole milk, butter, curd, dessert, butter milk, yogurt,
whipped/sour cream, beverages, UHT-milk, condensed milk, cream, soft
cheese, sliced cheese, hard cheese, cream cheese , processed cheese,
spread cheese, curd cheese, specialty cheese, mayonnaise, salad dressing,
tidbits, frozen vegetables, frozen fruits, frozen meals, frozen fish,
frozen chicken, ice cream, frozen dessert, frozen potato products,
domestic eggs, rolls/buns, white bread, brown bread, pastry, roll products
, semi-finished bread, zwieback, potato products, flour, salt, rice,
pasta, vinegar, oil, margarine, specialty fat, sugar, artif. sweetener,
honey, mustard, ketchup, spices, soups, ready soups, Instant food
products, sauces, cereals, organic products, baking powder, preservation
products, pudding powder, canned vegetables, canned fruit, pickled
vegetables, specialty vegetables, jam, sweet spreads, meat spreads, canned
fish, dog food, cat food, pet care, baby food, coffee, instant coffee,
tea, cocoa drinks, bottled water, soda, misc. beverages, fruit/vegetable
juice, syrup, bottled beer, canned beer, brandy, whisky, liquor, rum,
Tiqueur, liquor (appetizer), white wine, red/blush wine, prosecco,
sparkling wine, salty snack, popcorn, nut snack, snack products, long Tife
bakery product, waffles, cake bar, chewing gum, chocolate, cooking
chocolate, specialty chocolate, specialty bar, chocolate marshmallow,
candy, seasonal products, detergent, softener, decalcifier, dish cleaner,
abrasive cleaner, cleaner, toilet cleaner, bathroom cleaner, hair spray,
dental care, male cosmetics, make up remover, skin care, female sanitary
products, baby cosmetics, soap, rubbing alcohol, hygiene articles,
napkins, dishes, cookware, kitchen utensil, cling film/bags, kitchen
towels, house keeping products, candles, Tight bulbs, sound storage
medium, newspapers, photo/film, pot plants, flower soil/fertilizer, flower
(seeds), shopping bags, bags

2.1.5. Onttikomoinon 6ebopévwy
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[Na TNV OTITIKOTTOINON TWV OEDOUEVWY UAG, DNUIOUPYIOAUE YPOAPIKEG TTOPACTACEIG
TIG OTT0iEG Ba TTAPOUCIACOUE Kal Ba avaAUOOUUE OTA ETTOPEVA OTABIA TNG EPYATiag. AUTEG Ol
TTOPACTACEIG, VIO TTAPAdEIYUA, YOG ETTITPETTOUV VA KATAVONOOUUE KAAUTEPD TIG CUXVOTNTEG

EUPAVIONG TWV TTPOIOVTWY Kal TIG AYOPAOTIKEG TAOEIG TWV KATAVOAWTWV.

2.1.6. Zuvoyn tTwv ATtOTEAEOUATWY

% ToOtrog dedopévwy: transactions

s ApIO0udg ocuvaAlaywyv: 9835

% ApIOuo6g KaTnyopiwyv TTpoiovTwyv: 169

% Kartnyopieg Tmpoidviwyv: [lepidaupfdavovtal OAeG O KATAYEYPOUUEVEG
Katnyopieg TPOoidvTwy, aTrd TPOQIUa  HéXPl TTpoidvTa  KaBapiopou Kal
KAAAUVTIKA.

AuTl n TTPWTN avdaAuon Twv OedOoUEVWY HOG TTapEXEl TN PAon yia TTEPAITEPW
dlepelivnon Kal €aywyr XPACIMWY TTANPOPOPIWY OXETIKA HE TIG AYOPAOTIKEG OUVHOEIEG TWV
KATaVOAWTWY. ZTa e€modeva PrAuara, Ba eufabuvoupe otnv avalucon Twv Oedouévwy,
EVTOTTICOVTOG OUYKEKPIMEVA TTPOIOGVTO Kal €QapuoOlovTag aAyoépiBuoug yia Tnv e¢aywyn

XPAOINWY KavOvVwy CUCXETIONG.



2.2. ATTavrnon epWTNHATWV:
2.2.1 Na evrtormioete 10 index tTwv mpolovtwv citrus fruit, semi-
finished bread, margarine, ready soups

MNa TNV TTEpaITéEPW avaAuon Twv BEBOPEVWV POG, EVTOTTIOOUE TA CUYKEKPIUEVA TTPOIOVTA
"citrus fruit", "semi-finished bread", "margarine", kai "ready soups". XpnoiyotoiwvTag Tn
ouvdaptnon which ¢ yAwooag R, Tpoodlopicape TOUG BEIKTEG AUTWY TwV TTPOIOVTWY OTO
dataset. O1 deikTEG QUTOI €ival OUCIWAEIG yIA TNV AVAYVWEICT TWV TTPOIOVTWYV HECO OTO OUVOAO

OeQONEVWV KAl TNV EKTEAECN TTEPAITEPW AVAAUCEWV.

# EVTOTTIONOG TWV OEIKTWY TWV CUYKEKPIYEVWY TTPOIOVTWV

citrus_fruit_index <- which(itemLabels(Groceries) == "citrus fruit")
semi_finished_bread_index <- which(itemLabels(Groceries) == "semi-finished bread")
margarine_index <- which(itemLabels(Groceries) == "margarine")

ready_soups_index <- which(itemLabels(Groceries) == "ready soups")

# ExTOTTWON TWV OEIKTWY

cat("Index of citrus fruit:", citrus_fruit_index, "\n")

cat("Index of semi-finished bread:", semi_finished_bread_index, "\n")
cat("Index of margarine:", margarine_index, "\n")

cat("Index of ready soups:", ready_soups_index, "\n")

!

> # EVTOTMLOMOC TWV OELKTOV TWV OUYKEKPLMEVWY TPOLOVTWV

> citrus_fruit_index <- which(itemLabels(Groceries) == "citrus fruit")
> semi_finished_bread_index <- which(itemLabels(Groceries) == "semi-finish
ed bread")

> margarine_index <- which(itemLabels(Groceries) == "margarine")

> ready_soups_index <- which(itemLabels(Groceries) == "ready soups")

> # EKTOTWON TWV OELKTWV

> cat("Index of citrus fruit:", citrus_fruit_index, "\n")

Index of citrus fruit: 14

> cat("Index of semi-finished bread:", semi_finished_bread_index, "\n")
Index of semi-finished bread: 61

> cat("Index of margarine:", margarine_index, "\n'")

Index of margarine: 70

> cat("Index of ready soups:", ready_soups_index, "\n")

Index of ready soups: 79

>
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- o X

@ Rstudio
File Edit Code View Plots Session Build Debug Profile Tools Help
O - Op - J Gotofile/function ~ Addins ~ B Project: (None) =
0 testR df my_matrix myist personal "  Environment History Connections Tutorial =0
| (7 Sourceonsave | QS FRun | 5% ¥ Source ~ < I | 7 Import Dataset ~ | 3 275MmiB - | & List - -
13 cat("ApBuoc karnyopLav mpoitovTwv:", length(itemLabels), "\n") 4 R~ ik Global Environment +
14 cat("Kamyopiec mpoiovTwv:", paste(itemLabels, collapse = ", "), "\n") e num [1:20] 1 1.47 1.95 2.42 2.89 ... -
15 1'FemFrequeljcy?'lot(Grocer‘jes,VtopN = 20, type = ”absowte”, main v:Top 20 TPOTOVTH Gvé OUXVOTI £ Factor w/ 2 levels "ves","No": 1 2 2 1
16 citrus_fruit_index <- which(itemLabels(Groceries) == "citrus fruit") ender Factor w/ 2 levels "female","male": 2 1 2
17 semi_finished_bread_index <~ which(itenLabels(Groceries) — "semi-finished bread") 9 - e . A
18 margarine_index <- which(itemLabels (Groceries) "margarine™) itemLabels chr [1:169] "frankfurter" "sausage" "liver loaf" "ham" "m.
19 ready_soups_index <- which(itemLabels(Groceries) == "ready soups'") M num [1:8] 25.3-413579
20 # EVTOMLOPOG TWV DHELKTOV TWV OUYKEKPLPEVWY TIPOLOVTWV margarine_index 70L
21 ci uit_index < which(itemLabels(Groceries) — "citrus fruit") my_project “newbie"
22 semi_i shed_bread_index <- which(itemLabels(Groceries) — "semi-finished bread") - i 7
LTS sz : = = ready_soups_index oL
23 margarine_index <- which(itemLabels (Groceries) margarine') semi_finished_bread . 61L
24 ready_soups_index <- which(itemLabels (Groceries) — "ready soups™) = L L .
25 vector num 11:51 1 3 5 6 10
26 # EKTOTWON TWV BELKTOV v o d 10 A 95 QRS 5 01 4 AR ’
27 cat("Index of citrus fruit:", citrus_fruit_index, "\n") Fies | Piots | Packages | Help | Viewer | Presentation i

28 cat("Index of semi-finished bread:", semi_finished_bread_index, "\n")

29 cat("Index of margarine:", margarine_index, "\n") Q) NewFolder | © NewBlank File ~ | © Delete ) Rename | 4 More ~

30 cat("Index of ready soups:", ready_soups_index, "\n") A& Home
31 df < as(Groceries,"data. frame™) s = e
32 inspect() ° R
33 . | RData 38K8 Jun 13, 2024, 12:47 AM
> ©J Rhistory 7K8 Jun 13, 2024, 1247 AM
3210 | (Top Level) * R Script & W] 5 Tips To Success For Improving Self-Confidence by John Curran _Noo... 9.6 KB Jan7, 2023, 11:47 AM
Console  Terminal ~  Markers «  Background Jobs =0 W 5 Tips To Success For Improving Self-Confidence docx 26K8 Jan7, 2023, 11:48 AM
R R440 -~/ - Attnon Iswwtikod Epyou TooyAavisn Mixanh EAE Mavvitatoy M. Apis.. 2436 KB Dec 4, 2023, 8:16 PM
Error: object 'citrus_fruit_index' not found - J Avaziinon Epyasiacmpd 28MB May 3, 2023, 11:56 AM
> cat("Index of semi-finished bread:", semi_finished bread index, "\n") Avemanpuric
Error: object 'semi_finished_bread_index' not found -
> # EVTOTILONOC TV BELKTOV TOV OUYKEKPLIEVOV TPOLOVTIV ATIOTPA®H 2021.pdf 80.5K8 Nov 25, 2021, 7:00 PM
> citrus_fruit_index <- which(itemLabels(Groceries) == "citrus fruit") " AmoseikTikd avavéwang SeAtiou.pdf 347KB Aug 17, 2022, 7:54 PM
> semi_finished_bread_index <- which(itemLabels(Groceries) == "semi-finished bread")
! ! ! . S b . Apxeia Tou Outlook
> margarine_index <- which(itenLabels(Groceries) == "margarine™) -
> ready_soups_index <- which(itenLabels(Groceries) == "ready soups") Acpddelo mimio Apiaic.pdf 3724KB  Oct24,2023,824PM
> # EKTUTUON TV BelKTdY . . " BeBaiwon AvahuTikiic Baspohoyias MKWM.pdf 1876KB  Nov4,2021, 8:08 AM
> cat("Index of citrus fruit:", citrus_fruit_index, "\n") - )
Index of citrus fruit: 14 BeBoiwan Aroypaeric EPKA pdf 3606K8  Apr15,2022, 11:08 AM
> cat("Index of semi-finished bread:", semi_finished_bread_index, "\n") " BeBaiwon Mpotmnpeoiac EGKA pdf 2063 KB Nov 4, 2021, 7:54 AM
Index of semi-finished bread: 61 -
w ? ¢ enayye
> cat("Index of margarine:”, margarine_index, "\n") ) BeAtiwon T enayyeApaTkiic {wrig.docx 145K8 May 2, 2023, 10:15 AM
Index of margarine: 70 W] Amhwpertin Epyooic 11.07.docx 3341K8 Jul11,2022, 754PM ~
> cat("Index of ready soups:", ready_soups_index, "\n") v A r ) >

Ewkéva 1 To index twv mpoiovtwy citrus fruit, semi-finished bread, margarine, ready soups

Ol BEIKTEG TWV CUYKEKPIYEVWV TTPOIOVTWY €ival oI £ENG:

e Index of citrus fruit: 14
¢ Index of semi-finished bread: 61
¢ Index of margarine: 70
¢ Index of ready soups: 79
O1 O¢gikTeG AUTOI POG ETTITPETTOUV VA EVTOTTIOOUMUE TO OUYKEKPIPEVA TTPOIOVTA OTO
dataset, dieukoAUvovtag Tnv avdAuon TnG ouxvoTNTAG EUPAVIOAG TOUG KABWG Kal Tn

dlgpelivnon TNG oxéong Toug Ue GAAa TTPOIOVTA.

2.2.2 Anuloupyla ypadlknc mapdotacng ME Ta Tpoiovta Tou
eudavilovrtal o cuxva

MNa TNV KoAuTepn Katavonon OTIG QYOPAOTIKEG OUVNOEIEG TWV KATAVOAWTWY,
ONUIoUPYACAUE PIa YPAQIKN TTAPACTACH TTOU ATTEIKOVICEl TA TTPOIOVTA TTOU EUpaviCovTal TTIO
ouxva oto dataset. H ypa@iki autr TrapdoTtacn pog Bonbd va eVvIOTTICOUUE Ta TTPOIOVTA TTOU
ayopadovTal CUXVOTEPQA KAl VO KATAVOAOOUE TIG TTIPOTIUACEIG TWV KATAVOAWTWV.

H tmapakavw ypagikny mapaoTtaon (Fpagikr TapdoTtacn 1) deixvel 1a eikoor (20)

TTPoIGVTA TA OTToIa EP@avifovTal TTI0 ouxvd OTO dataset.



item frequency (absolute)

itemFrequencyPlot(Groceries, topN = 20, type = "absolute", main = "Top 20 mpoiovta

ava ouxvotnTa") —

> itemFrequencyPlot(Groceries, topN = 20, type = "absolute", main = "Top 2
0 mpolovTa avd ouxvoTnTa')
>

® Rstudio - 8 X
File Edit Code View Plots Session Build Debug Profile Tools Help
O -l Go to file/function ~ Addins ~ R project: (None) =
O | testr* df my_matrix mylist personal =0 Environment  History Connections  Tutorial =0
| (7)Sourceonsave | Q- SRun | % P Source ~ 2 | | import Dataset ~ | 3 362Mi8 + | & st - | @ -
15 1temFrequencyﬂot(Grocemes topN = 20, type — "absolute”, main — "Top 20 TPOTOVTX A& GUXVOTI~ R = | flk Global Environment =

16 citrus_fruit_index <- which(itenLabels(Groceries) = "citrus fruit") e num [1:20] 1 1.47 1.95
17 semi_finished bread_index <~ which(itenLabels(Groceries) — "semi-finished bread") f Factor w/ 2 levels "ve
18 margarine_index <- which(itenLabels (Groceries) — "margarine™

19 ready_soups_index <- which(itenLabels(Groceries) — "ready soups") gender Factor w/ 2 levels "female”,"nale": 2 1 2

20 Evromionde Tov Berkriv 10V UYRCKPIEVITy MO LOVIRY itenLabels chr [1:169] "frankfurter” "sausage” "liver loaf" "ham" "m
21 citrus_fruit_index <- which(itemLabels(Groceries) "citrus fruit") M num [1:8] 2 5.3 -413579

22 semi_finished_bread_index <- which(itemlabels (Groceries) — "semi-finished bread") wargarine_index 7oL

23 margarine_index < which(itenLabels(Groceries) — margarine”) my_project "newbie”

54 ready. soups. sndex <. which(itenLabels (Groceries) — "ready soups™ ready. soups_index 7oL

26 # EKTOTWON TV SELKTOV semi_finished_bread_. 61L

27 cat("Index of citrus fruit:", citrus_fruit_index, "\n") vector num [1:51 1.3 5 6 10 e
28 cat("Index of semi-finished bread:", semi_finished_bread_index, "\n") very m F1-507 > 00 & 22 0 A5 5 01 4 AR

29 cat("Index of margarine:", margarine_index, "\n") T —— -0
30 cat("Index of ready soups:", ready_soups_index, "\n") . = L =

31 df < as(Groceries,"data.frame") ] A zoom | Fleport - O | % Publish ~

32 inspectO
33 barplot(itemFrequencyPlot(Groceries))

34 itemFrequencyPlot(Groceries, topN = 20, type = "absolute", main = "Top 20 TPOLOVTH GV& OUXVOTI Top 20 TpoidvTa avd ouxvoTnTa
35 | s Q
« » o
2
35:1 (Top Level) = R Script & o~
Console  Terminal Markers Background Jobs =y
R R440 -~/

Attaching package: ‘arules’
The following objects are masked from ‘package:base’:

abbreviate, write

item frequency (absolute)
0 500 1500

Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂu

> barplot )

Error in barplot.defaultQ : N @ © PSS PSS
argument "height" is missing, with no default 06‘\,30\ N ,?05(;;"_‘@,,@,»\* .o'b%'b Q"' "oﬁq' &PQ\
> barplot (itemFrequencyPlot (Groceries)) & ‘@\\% *\Qp ‘530 O P &L g &
> itemFrequencyPTot(Groceries, topN = 10, type = "absolute”, main = "Top 10 TPOLSVTX av& GUXVETNT 4‘(40 0& NS OQQ °° Q@v“f & &r,°°@
o) N SRS &
> itemFrequencyPlot(Groceries, topN = 20, type = "absolute"”, main = "Top 20 Tpol6VTX avé oUXVOTNT & < \,\ \Q
o)
>

Ewova 2 Mpoidvta mou gugavifovral 1o ouxva

Top 20 TpoidvVTa avd cuXVOoTNnTad

2500
|

1500

s (G Uﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂum

N E}@' ef: \}\ cg: of’ & 3 & \}
Q¥ S 3 S B2 S & Qee \0&
4 d®‘$ 4@(?'(5363 PLag QP

&
3 <\
'000@‘\

K*‘}\‘xx Q

lpacikn mapaotaon 1 Top 20 mpoiovta avd cuxvotnta
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ATTO TNV avaAucon TngG YPAQIKAG TTAPAOTOONG, TTAPATAPOUME OTI Ta TTIO Ouxvd

eM@avIfOuEVa TTPOIOVTA gival T EENG:

Whole milk
Other vegetables
Rolls/buns

Soda

Yogurt

Bottled water

Root vegetables

© N o g bk~ 0w DN =

Tropical fruit

9. Shopping bags

10. Sausage

11. Pastry

12. Citrus fruit

13. Bottled beer

14. Newspapers

15. Canned beer

16. Pip fruit

17. Fruit/vegetable juice
18. Whipped/sour cream
19. Brown bread

20. Domestic eggs

H avayvwpion Twv TTI0 Ouxvd ayopacuévwy TTPOIOVIWY E€ival CNPAVTIKA yia TNV
Karavonon Twy TTPOTIUACEWY TWV KATOVOAWTWY Kal PTTOPEI va XpnolyoTroingei yia tnv
avaTrTuén oTpaTnyIkKwy PAPKETIVYK Kal TN PEATiwWoN TNG TOTTOBETNONG TWV TTPOIOVTIWY OTd

KATAOTHMATA.

2.2.3 Anuwoupyia ypadlkng mapdotacng HE TO Mpoiovia Tou
ayopalovtal 1o omavia
2710 onpeio autd Ba evTOTTIOCOUNE T TTPOIGVTA TTOU ayopdaovTal oTTavia. YTToAoyioaue

TV ouXVvOTATA TTOU EP@AVICoVTal T TTPOIOVTA Kol QIATPAPAUE QUTA PE ouXVOTNTA KATW OTTO

0,001, woTe va dwooupe pia TiuR ava@opds. Ta otrdvia Trpoidévta gival onuavTikd yia va



EVTOTTIOOUHE Ta AIyOTEPO BNUOPIAN €idN Kal VO KATAVONOOUUE KAAUTEPA TH CUMTTEPIPOPA TWV

KOTAVOAWTWV.

O+ ++“V+++VVV

vV +

item_freq <- itemFrequency(Groceries)
rare_items <- item_freq[item_freq < 0.001]
rare_items_df <- data.frame(

item = names(rare_items),

frequency = rare_items

)

ggplot(rare_items_df, aes(x = reorder(item, frequency), y = frequency)) +
geom_bar(stat = "identity" fill="#708090") +
coord_flip() +
labs(title = ">1ravia ayopacpéva mrpoiovTa”, x = "Mpoidvra", y = "Zuyvornra") +

theme_minimal() —

item_freq <- itemFrequency(Groceries)
rare_items <- item_freq[item_freq < 0.001]
rare_items_df <- data.frame(
item = names(rare_items),
frequency = rare_items
ggplot(rare_items_df, aes(x = reorder(item, frequency), y = frequency)
geom_bar(stat = "identity",fil1="#708090") +
coord_f1ip() +
Tabs(title = "Smavin aoyopoouéva mpolovTta', x = "Mpotdévta", y = "Suxv
HTNTK'') +

theme_minimal ()

H mapakdtw ypa@ikr) TTapdoTacn Ocixvel Ta TTpoidvra TTou ayopdadovTal otrdvia,

onAadn ue ouxvotnTa eu@aviong katw atmd 0.001.
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ZTTAVIQ AyOpAoUEVA TTPOIOVT
liqueur
whisky

salad dressing
make up remover
toilet cleaner

frozen chicken

Mpoidvta

baby cosmetics
kitchen utensil

bags

preservation products
sound storage medium
baby food

0.00000 0.00025 0.00050 0.00075
ZuxvoTnTa

lpapikn mapaotacn 2 STavia ayopaouUEVA mpolovTa
ATé TNV avdAuon Tng YPOAQIKNAG TTapdoTaong, TTApATNPOUUE OTI TA TTPOIOVTA TTOU
ayopalovTtal oTTavia gival Kupiwg e€eidikeupéva | un Pacikd €idn, Ta otroia PTTopEl va

EVOIOQPEPOUV PIKPOTEPEG OPADESG KATAVAAWTWV.

2.2.4 Mukvotnta n Apatotnta twv Asdopévwy

H 1TukvoTnNTa TWV BEdOPEVILV UTTOAOYIZETAI WG O AGYOG TOU GUVOAIKOU OPIBHOU TWV OTOIXEIWV
(6nAadr} Tou aPIBUOU TWV TTPOIGVTWY TTOU TTEPINAKPBAvVOVTAl Ot OAEG TIG CUVOAAAYEG) TTPOG TO YIVOUEVO
TOU apiBuoU Twv CUVOAOYWY Kal ToUu apiBuol Twv KoTnyopiwv TTPoidviwy. Mia xaunAfi TipA
TTUKVOTNTAG UTTOBNAWVE OTI O TIEPICOOTEPEG CUVOANQYES TTEPIAAUBAVOUV HOVO £va JIKPO TTOC0OTO TWV
SI0BEOIWY TTPOIGVTWY, OnAad| Ta dedopéva gival apaid.

H apaiétnTa Twv dedoPEVIWV UTTOAOYIZETAI WG TO GUMTTARPWHA TNG TTUKVATNTOG. AnAadH), ival
TO TT0000TO Twv OUVATWY CUVOUACHWY TTPOIGVIWY TTou &gV eupavifovtal OTIC OUVOAQVEG.
YTroAoyidetal agaipwvTag v TTUKvETNTa a1méd 10 1. H évvoia TG apaidtnTag (sparsity) avagépetal oTo
600 apaid gival Ta dedopéva, dnAadr] TTéo0 Aiyeg €ival ol N UNOEVIKES TIIEG O€ OUYKPION JE TO CUVONIKO
APIBUO TWV TIMWV. ZTO TTACICIO Twv GUVANOYWY, N apaldTNTa deiXVel TTOOO AiyeG CUVOANQYEG TTEPIEXOUV
£Va OUYKEKPIPEVO TTPOIOV O€ GUYKPIOT] UE TO GUVOAO TWV GUVOANQYWV.

Otrére, pe TNV TTAPAKATW EVIOAA Ba £xoupe pia £vOEIEn yia To TG00 TTUKVA 1) apaid gival Ta
dedopéva Jag.



density <-sum(size(Groceries)) / (length(Groceries) * length(itemLabels(Groceries)))
cat("lMukvornTa Twv dedopévwy:", density, "\n")

# YTroAoyIouOg TNG apaidTnTag Twv OeS0PEVIWIV

sparsity <- 1 - density

cat("H apaiotnta Twv dedopévwv:", sparsity, "\n") —

> density <- sum(size(Groceries)) / (length(Groceries) * Tength(itemLabels
(Groceries)))

> cat("H mukvoTnTX Twv dedopévwv:", density, "\n")

H TukvoTnTa Twv dedopévwv: 0.02609146

> # YMOAOYLOMOG TNG XpXLOTNTXG TwV OEdOMEVWV

> sparsity <- 1 - density

> cat("H apxLoTNTX TWV d€doPEVwV:", sparsity, "\n") ¥
H apxLOoTNTX Twv dedopévwv: 0.9739085

>

MﬂOpEL va YLVEL KXL pe Tnv EVToAn _
> cat("H apaLoTnTH Twv O0€edopévwv:", 1 -density, "\n')

File Edit Code View Plots Session Buld Debug Profile Tools Help

O -yl @ H P ~ Addins ~ B Project: (None) =
0 testnr item_freq_df filtered_items_df frequent_items_df cross_tab_df cross_tab dt L3 | Environment  History Connections  Tutorial =0
| [Jseurceonsawe | A 7« *fun | e Source =g # Import Dataset - 286 MiE - | & st -
244 cross_tab_df < as.data. Frame as. tab1eccross _tab)) = | R~ | il Global Environment =
5:2 colnames (cross_tab_df) <- c("FrequentItem", "Rareltem", "Count") data num [1:2, 1:2, 1:31 1111222234 ...
247 # Anuiovpyix heatmap pe ggplot? density 0.0260914557656961
248 goplot(cross_tab_df, aes(x - Frequentitem, y - Rareltem, fi11 = Count)) + e num [1:20] 1 1.47 1.95 2.42 2.89 ...
249 geom_tile() + f Factor w/ 2 Tevels "Yes","No": 1 2 21
250  scale_fill_gradient(low = "Rhita", high = ") 4 Frequent_items chr [1:28] "frankfurter” "sausage” "pork” "beef" "cCitrus
251 labs(title - "Zxéon peTod ZUxvE KL EMRVLX Avupucusvmv MpotovTLN", X = "uXvet Ayopuouéve | gender Factor w/ 2 levels "female","male": 2 1 2
252 theme_minimal() ) iten_freg Named num [1:169] 0.05897 0.09395 0.00508 0.02603 0.02583..
253 theme (axis.text.x = element_text(angle = 45, hjust = 1) itenLabel hr [1:169] "frankfurter” " v "liver 1oaf” "ham” ™
234 # copTacn e BLBALOBKNG Arules itenLabels chr [1: rankfurter” "sausage” "liver loaf” "ham” "m
255 Tibrary(arules) M num [1:81 25.3 413579
256 margarine_index 7oL
257 # wopruon Tou dataset my_project “newbie”
;;3 data("Groceries™) rare_items chr [1:12] "salad dressing" "frozen chicken"” "preservatio
260 # Ynohoylopoe T mukvoTTHG Ty bebopévey rgaéyﬁ“ﬁ'p;—'"dgx oL
261 density <- sum(size(Groceries)) / (length(Groceries) * Tength(itemLabels(Groceries))) semi_finished bread_. 61L
262 cat("H TukveTTK Twy bedouévuv:"”, density, "\n") sparsity 0.973908544234304
263 + vectol wm [1:511 356 10
264 Ynoayuouic TNC apRLéTITNC Tuv Sebopcvay
265 rEE S Filss Plot: Packages Help Viewsr Prosentation —(=
;gf cat("H speLéTTE ToV bsﬁnpsvum ', sparsity, "\n") 1 P zoom | Begot - O | “%- Publish -
268 - ZTTGVIC GyOPUOREVa TTROIOVTA
26650 | (Top Level) = Risaigt &
iy
Console  Terminal - Markers - Background Jobs =0 0
R R440- -/ make up remaver
> View(cross_tab) N

> View(cross_tab_df)
> cross_tab <- cross_tab[frequent_items, rare_items]

= # YTOAOYLOWOC TNE TukvOTNTEG Twv Bebopévuv

> density <- sum(size(Groceries)) / (length(Groceries) * length(itemLabels(Groceries)))
 cat("H mukvoTTR WV bebopevv: ", density, "\n")
TUKVOTTE Tuv bebopévv: 0.02609146
b # YnohoyLopog e epaioTiTee Tov Bebopevay
> sparsity <- 1 - density
> cat("H epxLOTe Ty Sebopevio: "
apeoTiTe Twv Hedopéviy: 0. 9739

Mpoiovra

", sparsity, "\n")
J085 0,00000 000025 0.00050 0.00075
Zuyvotnta

Ewkova 3 Mukvotnta n Apatotnta twv AeSougvwv

TNV TEPITITWON YAG, N TTUKVOTNTA gival TTEPITTOU 2,6% evw n apaidtnta 97,4%.

To yeyovdg 0TI n TTUKVOTNTA €ival JOAIG 2.6% Oeixvel OTI oI TTEPICOOTEPEG TUVAAAQYEG
mepIAapBdvouv Aiya TTpoidvta. Autd PTTopei va uttodeIkvUEl 0TI TA TTPOIOVTA TTOU ayopdadovTal
ouviBwg padi eival Teploplouéva o€ apiBud kal 6T oI KaTavaAwTEG TEivouv va ayopdldouv
OUYKEKPINEVOUG GUVOUQGHOUG TTPOIOVTWV.

AvTiBeTa, n uwnAfl apaidtnTa (97.4%) deixvel OTI o1 TTEPIOTOTEPEG TTIBAVEG TUVAAAQYEG
(5nAadny o1 cuvduacouoi TTPOIGVTWY) dev TTpayuatotrololvTal. Autd onuaivel Ot UTTAPYXOUV
TTOAANOI cuvduacpoi TTPoIdvTWY TTou dev ayopdaldovTal TToTé padi, ) TTou ayopdlovTal TTOAU

oTTAvIa.

21
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2))

Apriori

H uwnAn apaidtnta uTTopei va TTapouciddel EUKQIPIEG yIa QVATITUEN OTPATNYIKWY
MAPKETIVYK TTOU TTPOWB0UV CUYKEKPIUEVOUG TUVOUQCHOUG TTPoIovVTwY. MNa TTapddeiyua, Ta
TTpoidvTa Tou Ogv ayopdlovtal ouxva padi utropolv va trpowBndolv wg ouvouaoTIKA
TTOKETA.

AuUTO gival onuavTikS yia TNV TTEPAITEPW avAAUCT Kal TNV EQApoyr] aAyopiBuwyv OTTwg

0 Apriori, ol oTTOi0I AEITOUPYOUV TTI0 ATTOTEAECOUATIKA O€ apaid SedOUEVQ.

2.2.5 Edappoyn aAyopBuou Apriori.

O aAyopiBuog Apriori gival pia ogipd BnudTtwy TTOU XpNnolhoTTolouvTal yia va Bpebei To
O OUXVO OUVOAO OToIxEiwv o€ pia Baon dedopévwy. AuTh N TEXVIKN ££0puEng dedopEVWV
€QapUOCel eTavaAnTiTiké Ta BApATa TG €vwong Kal TG OTTAAOIPAG, MEXPI va Ppedei To TTIo
ouxvoé ouvoho oTtoixeiwv. ‘Eva eAdxioto 6pio utmooTApIEng cite Sivetal w¢g PEPOG TOu
TPoBAANATOC iTe KaBopileTal atTd TOV XPAOTN.

MNa va eEaydyoupe kavoveg cuoxETiong atmod 1o dataset Groceries, 6a epapuocoupe

TOoV aAyOpIBuo Apriori ye Ta akdAouBa KpIThpIa:

» EAaxioTo support: 0.006
» EAayioTo length: 2
» EAaxioTo confidence: 0.25

AUTH N TTPOCEYYION POG ETTITPETTEI VA AVAKOAUWOUUE ONPAVTIKEG CUCXETIOEIG HETAEU

TWV TTPOIGVTWY TTOU ayopdadovTal cuxva uadi.

# ®O6pTWwonN TNG BIBAICBAKNG arules
library(arules)
# E@appoyn Tou aAyopiBuou Apriori

rules <- apriori(Groceries, parameter = list(support = 0.006, confidence = 0.25, minlen = 2))

l

# oopTwon TNG BLPALOBNAKNG arules

Tibrary(arules)

# Edxppoyn TOu oAyopiBupouv Apriori

rules <- apriori(Groceries, parameter = list(support = 0.006, confidence = 0.25, minlen

Parameter specification: o ] )
confidence minval smax arem aval originalSupport maxtime support minlen maxlen target ex

t
0.25

0.1 1 none FALSE TRUE 5 0.006 2 10 rules TRUE

Algorithmic control:

filter

tree heap memopt load sort verbose

0.1 TRUE TRUE FALSE TRUE 2 TRUE



Absolute minimum support count:

set item appearances

59

...[0 item(s)] done [0.00s].

set transactions ...[169 item(s), 9835 transaction(s)] done [0.00s].

sorting and recoding items ...

[109 item(s)] done [0.00s].

creating transaction tree ... done [0.00s].
checking subsets of size 1 2 3 4 done [0.00s].

writing ... [463 rule(s)] done
creating S4 object

[0.00s].

... done [0.00s].

R RStudio o
File Edit Code View Plots Session Build Debug Profile Tools Help
O - - HEH Go to file/function -~ Addins - BJ project: (None) =
0] test.R* df my_matrix mylist personal [T  Environment History Connections Tutorial ==
] ()Source onSave | Q /- SRun | 5 F Source ~ [ | 7 Import Dataset - 2somiB - | & List ~ -
Y Ll S names U an e vens
71 frequency - rare_items “ R~ | @ Global Emironment ~
72 ) my_matrix num [1:3, 1:31 111222333 -
7z . . . . mylist List of 4
74 # Anulovpyle YpeLKIG THPROTHONG TIUKVOTITRG E
75 ggplot(data - rare_items_df, aes(x — frequency)) + personal 3 obs. of 3 variables
76 geom_density(aes(fill = factor(item)), alpha = 0.8) + rare_items_df 12 obs. of 2 variables
;27; lﬁgiéjgkm;(guwomm I apeloTH Twyv dedopévav”, x = "ToxvomTa”, y = "MukvomTa”) + & rules Formal class rules
79 # eopruon e PLBALOBIKNC ar ..@Ths  :Formal class 'itemMatrix' [package "arules"] with 3 slots
80 library(arules) ..@ data :Formal class 'ngCMatrix' [package "Matrix"] with 5 slo.
81 .- ..a i ©dint [1:792] 164 66 21 21 21 39 60 31 134 134 ...
82 # Edxpuoyr Tou ohyopiBpou Apr .. ..ap cint [1:464]1 0123456789 ... -
83 rules < apriori(Groceries, parameter — list(support - 0.006, confidence - 0.25, minlen - 2)) oo e D
G < ..a . 9
85 L Files Plots Packages Help Viewer Presentation ==
851 (Toplevel) * R Script N — 7
G A zoom | Flpgport + | O | ‘S Publish ~
Console  Terminal Markers «  Background Jobs . . . .
=0 MukvétnTa f apaidTTa TWV dedoPévy
R R440 -~/ 050

> Tibrary(arules)

> # Edappoyn Tou e\yopibuou Apriori

> rules <- apriori(Groceries, parameter =
Apriori

Parameter specification:
confidence minval smax arem aval originalsupport
0.25 0.1 1 none FALSE TRUE

Algorithmic control:
filter tree heap memopt load sort verbose
0.1 TRUE TRUE FALSE TRUE 2 TRUE
AbsoTute minimum support count: 59
set item appearances ...[0 item(s)] done [0.00s].
set transactions
sorting and recoding items ...
creating transaction tree ... done [0.00s].
checking subsets of size 1 2 3 4 done [0.00s].

writing ... [463 rule(s)] done [0.00s].
creating 54 object . done [0.00s].
>

Tist(support =

...[169 item(s), 9835 transaction(s)] done [0.00s].
[109 item(s)] done [0.00s].

0.006, confidence = 0.25, minlen = 2))
0025
maxtime support minlen maxlen target ext
5 0.006 2 10 rules TRUE
2
e
5
S 0.000
g
3
(=
0025
-0.050

Ewkova 4 AAyoptduocg Apriori.

factor(item)

D baby cosmetics
] vabyfood
ol
frozen chicken
kitchen utensil
liqueur
make up remover
. preservation products
] satad dressing
D sound storage medium
L
o

toilet cleaner

Zuyvetnta

Ta atroTeAéopaTa TTOU TTPOKUTITOUV, EMQAVICOVTAI OTNV TTAPOKATW AiOTA UE TNV EVTOANR:

# Epodvion Twv Kavovwy TTou TTpoEKUyav

inspect(rules)

® Rstud
File Edit Code View Plots Session
O - om | = - 7]

Source

Console Terminal Markers

440
writing ...
creating s4 object ... do
> # EpdoovLon
> dinspect(rules)

Ths
ri {pot plantst
[21 {pasta}
[31 {herbs}
[41 {herbs}
[51] {herbs}
[&61 {processed cheese}
71 {semi-finished bread}
sl {beverages}
L9l idetergent}
[10] {detergent}
[11] {pickled vegetables}
[12] {pickled vegetables}
[13] {baking powder}
[14] {baking powder}
[15]1 {flour}
[16] (flour]
[17] {soft cheesel}
[18] {soft cheesel}
[19] {specialty bar}
[20] {misc. beverages}
[21] {grapes}
[22] {grapes}
r231 {grapest
[24] {cat food}
[25] {cat food}
[26]1 {cat food}
[27] {specialty chocolate}
[?8] {meat}
[29] {meat}
[30] {meat}
[31] {frozen meals}
[32] {frozen meals}
[33] {hard cheesel}
[34] {bhard cheese}
[351 {hard cheese}
F2RT Shirram ma1lL

Go to file/function =

[463 rule(s)] done [0.00s].
ne [O.
TWV KEVOVWVY TIOU TPOEKULPNV

—

Build Debug Profile Tools Help

Addins —

Background Jobs

00s] .

rhs support confidence

{fwhole milk} 0.006914082 0.4000000
{whole milk} 0.006100661 0.4054054
{root wvegetables} 0.007015760 0.4312500
{other vegetables} 0.007727504 0.4750000
{whole milk} 0.007727504 0.4750000
{whole milk} 0.007015760 0.4233129
{whole milk} 0.007117438 0.4022989
{whole milk} 0.006812405 0.2617188
{other vegetables} 0.006405694 0.3333333
{whole mi 0.008947636 0.4656085
{other vegetables} 0.0064105694 0.3579515
{whole mi 0.007117438 0.3977273
{other vegetables} 0.007320793 0.4137931
{whole milk} 0.009252669 0.5229885
{other vegetables} 0.006304016 0.3625731
{whole mil 0.008439248 0.4853801
{other vegetables} 0.007117438 0.4166667
{whole mil 0.007524148 0.4404762
{soda} 0.007219115 0.2639405
{soda} 0.007320793 0.2580645
{tropical fruit} 0.0061006G1 0.2727273
{other vegetables} 0.009049314 0.4045455
{fwhole milk?} 0.007320793 0.3272727
{yogurt} 0.006202339 0.2663755
{other vegetables} 0.006507372 0.2794760
{whole milk} 0.008845958 0.3799127
{whole milk} 0.008032537 0.2642140
{rolls/buns} 0.00691408? 0.2677165
{other vegetables} 0.009964413 0.3858268
{whole milk} 0.009964413 0.3858268
{other vegetables} 0.00/524148 0.2652330
{whole milk} 0.009862735 0.3476703
{yogurt} 0.006405694 0.2614108
{other vegetables} 0.009456024 0.3858921
{whole milk} 0.010066090 0.4107884
RO, § A Anesaness N 2nsasas

N
w

a0
=

coverage  1ift count
0.01728521 1.5654596 68
0.01504830 1.5866145 60
0.01626843 3.9564774 69
0.01626843 2.4548739 76
0.01626843 1.8589833 76
0.01657346 1.6566981 69
0.01769192 1.5744565 70
0.02602949 1.0242753 67
0.01921708 1.7227185 63
0.01921708 1.8222281 88
0.01789527 1.8199618 63
0.01789527 1.5565650 70
0.01769192 2.1385471 72
0.01769192 2.0467935 91
0.01738688 1.8738342 62
0.01728688 1.8996074 83
0.01708185 2.1533981 70
0.01708185 1.7238692 74
0.02735130 1.5136181 71
0.02836807 1.4799210 72
0.02236909 2.5991015 60
0.02236909 2.0907538 89
0.02236909 1.2808306 72
0.02328419 1.9094778 61
0.02328419 1.4443753 64
0.02328419 1.4868448 87
0.03040163 1.0340410 79
0.02582613 1.4554959 68
0.02582613 1.9940128 98
0.02582613 1.5099906 98
0.0283680/7 1.3/0/653 4
0.02836807 1.3606593 97
0.02450432 1.8738886 63
0.02450432 1.9943505 93
0.02450432 1.6076815 99 -
A n57as126 5 agasina =4



File Edit Code View Plots Session Build Debug Profile Tools Help
@ -lomla- 1] Go to file/function ~ Addins ~
Source
Console  Terminal Markers Background Jobs
R R440 - ~/
[33] <{hard cheese} => {yogurt}
[34] <{hard cheese} => {other vegetables}
[35] {hard cheese} => {whole milk}
[36] {butter milk} => {yogurt}
[37]1 {butter milk} => {rolls/buns?}
[38] {butter milk} => {other vegetables}
[39] {butter milk} => {whole milk}
[40] {candy} => {soda}
[41] {candy} => {whole miTk}
[42]1 {ham} => {yogurt}
[43] {ham} => {rolls/buns}
[44] {ham} => {other vegetables}
[45] {ham} => {whole miTk}
[46]1 {sliced cheese} => {sausage}
[47] {sliced cheese} => {yogurt}
[48] {sliced cheese} => {rolls/buns?}
[49] {sliced cheese} => {other vegetables}
[50] {sTliced cheese} => {whole milk}
[51] {oil} => {root vegetables}
[52] {oil} => {other vegetables}
[53] {oil} => {whole miTk}
[54] {onions} => {root vegetables}
[55] {onions} => {other vegetables}
[56] {onions} => {whole miTk}
[57]1 {berries} => {whipped/sour cream}
[58] {berries} => {yogurt}
[59] {berries} => {other vegetables}
[60] <{berries} => {whole miTk}
[61] <{hamburger meat} => {rolls/buns}
[62] {hamburger meat} => {other vegetables}
[63] {hamburger meat} => {whole miTk}
[64] <{hygiene articles} => {other vegetables}
[65] <{hygiene articles} => {whole milk}
[66]1 {salty snack} => {other vegetables}
[67]1 {salty snack} => {whole miTk}
[68] {sugar} => {other vegetables}
[69] {sugar} => {whole milk}
[70] {waffles} => {other vegetables}
[71] {waffles} => {whole miTk}
[72] {long 1ife bakery product} => {other vegetables}
[731 {long life bakery product} => {whole milk}
Source
Console  Terminal Markers Background Jobs
R R440- -/
[71] {waffles} = {whole milk}
[72]1 {long life bakery product} => {other vegetables}
[731 {long T1ife bakery product} => {whole milk}
[74] {dessert} => {soda}
[75] {dessert} => {yogurt}
[76] {dessert} => {other vegetables}
[77]1 {dessert} => {whole milk}
[78] {cream cheese } => {yogurt}
[79] {cream cheese } > {rolls/buns}
[80] {cream cheese } => {other vegetables}
[81] {cream cheese } => {whole milk}
[82] {chicken} => {root vegetables}
[83] {chicken} => {other vegetables}
[84] {chicken} > {whole milk}
[&85] {white bread} => {other vegetables}
[86] {white bread} = {whole milk}
[87]1 {chocolate} > {soda}
[88] {chocolate} => {other vegetables}
[89] {chocolate} => {whole milk}
[90] {coffee} => {whole milk}
[91] {frozen vegetables} => {yogurt}
[92] {frozen vegetables} > {other vegetables}
[93] {frozen vegetables} => {whole milk}
[94] {beef} => {root vegetables}
[951 {beef} => {rolls/buns}
[96] {beef} => {other vegetables}
[97] {beef} = {whole milk}
[98] {curd} => {yogurt}
[99] {curd} => {other vegetables}
[100] {curd} => {whole milk}
[101] {napkins} => {other vegetables}
[102] {napkins} => {whole milk}
[103] {pork} => {other vegetables}
[104] {pork} = {whole milk}
[105] {frankfurter} = {rolls/buns}
[106] {frankfurter} => {other vegetables}
[107] {frankfurter} => {whole milk}
[108] {bottled beer} => {whole milk}
[109] {brown bread} => {other vegetables}
[110] {brown bread} > {whole milk}

r1111
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Console g Jobs —
R R440 -

[88] {choco1ate} => {other vegetables} 0.012709710 0.2561475 0,04961871 1.3238103 125
[89] {chocolate} => {whole milk} 0.016675140 0.3360656 0.04961871 1.3152427 164
[90] {coffee} => {whole milk} 0.018708693 0.3222417 0.05805796 1.2611408 184
[91] {frozen vegetables} => {yogurt} 0.012404677 0.2579281 0.04809354 1.8489235 122
[92] {frozen vegetables} => {other vegetables} 0.017793594 0.3699789 0.04809354 1.9121083 175
[93] {frozen vegetables} => {whole milk} 0.020437214 0.4249471 0.04809354 1.6630940 201
[94] {beef} => {root vegetables} 0.017386884 0.3313953 0.05246568 3.0403668 171
[95] {beef} => {rolls/buns} 0.013624809 0.2596899 0.05246568 1.4118576 134
[96] {beef} => {other vegetables} 0.019725470 0.3759690 0.05246568 1.9430662 194
[97] {beef} => {whole milk} 0.021250635 0.4050388 0.05246568 1.5851795 209
[98] {curd} => {yogurt} 0.017285206 0.3244275 0.05327911 2.3256154 170
[99] {curd} => {other vegetables} 0.017183528 0.3225191 0.05327911 1.6668288 169
[100] {curd} => {whole milk} 0.026131164 0.4904580 0.05327911 1.9194805 257
[101] {napkins} => {other vegetables} 0.014438231 0.2757282 0.05236401 1.4250060 142
[102] {napkins} => {whole milk} 0.019725470 0.3766990 0.05236401 1.4742678 194
[103] {pork} => {other vegetables} 0.021657346 0.3756614 0.05765125 1.9414764 213
[104] {pork} => {whole milk} 0.022165735 0.3844797 0.05765125 1.5047187 218
[105] {frankfurter} => {rolls/buns} 0.019217082 0.3258621 0.05897306 1.7716161 189
[106] {frankfurter} => {other vegetables} 0.016471784 0.2793103 0.05897306 1.4435193 162
[107] {frankfurter} => {whole milk} 0.020538892 0.3482759 0.05897306 1.3630295 202
[108] {bottled beer} => {whole milk} 0.020437214 0.2537879 0.08052872 0.9932367 201
[109] {brown bread} => {other vegetables} 0.018708693 0.2884013 0.06487036 1.4905025 184
[110] {brown bread} => {whole milk} 0.025216065 0.3887147 0.06487036 1.5212930 248
[111] {margarine} => {rolls/buns} 0.014743264 0.2517361 0.05856634 1.3686151 145
[112] {margarine} => {other vegetables} 0.019725470 0.3368056 0.05856634 1.7406635 194
[113] {margarine} => {whole milk} 0.024199288 0.4131944 0.05856634 1.6170980 238
[114] {butter} => {yogurt} 0.014641586 0.2642202 0.05541434 1.8940273 144
[115] {butter} => {other vegetables} 0.020030503 0.3614679 0.05541434 1.8681223 197
[116] {butter} => {whole milk} 0.027554652 0.4972477 0.05541434 1.9460530 271
[117] {newspapers} => {whole milk} 0.027351296 0.3426752 0.07981698 1.3411103 269
[118] {domestic eggs} => {other vegetables} 0.022267412 0.3509615 0.06344687 1.8138238 219
[119] {domestic eggs} => {whole milk} 0.029994916 0.4727564 0.06344687 1.8502027 295
[120] {fruit/vegetable juice} => {soda} 0.018403660 0.2545710 0.07229283 1.4598869 181
[121] {fruit/vegetable juice} => {yogurt} 0.018708693 0.2587904 0.07229283 1.8551049 184
[122] {fruit/vegetable juice} => {other vegetables} 0.021047280 0.2911392 0.07229283 1.5046529 207
[123] {fruit/vegetable juice} => {whole milk} 0.026639553 0.3684951 0.07229283 1.4421604 262
[124] {whipped/sour cream} => {yogurt} 0.020742247 0.2893617 0.07168277 2.0742510 204
[125] {uﬁ1ppedfsou1 cream} => {other vegetables} 0.028876462 0.4028369 0.07168277 2.0819237 284

[ reached 'max' / getOption("max.print") -- omitted 338 rows ]
Ewkova 5 Eapuoyn atyoptduou Apriori
Epunveia AttoTeAeoudTWV
Support: H oxeTIKr] cuxvoTnTa TWV CUVAAAQYWY TTOU TTEPIEXOUV Kal Ta OUO GTOIXEIa.

Confidence: H mBavétnta va trepiéxetal 1o rhs oToixeio otn ouvaAliayr, dedouévou OTi

mepiExetal 1o lhs oToixeio.

Lift: 'Evag d€iktng TnG 10XU0¢ Tou Kavéva. Av To lift eival peyaAuTepo atrd 1, o kavovag givai

MO 1I0XUPOG ATTO TNV TUXAIO CUCYETION.

2.2.6 EVTOMOMOC TwV top 5 ouvoAwv otolyelwyv pe To uPnAdtepo
eninedo confidence.

Kal TrpoxwpAape auéows e TNV TTAPOKATW EVTOA, YIO TOV EVTOTTIONO Twv top 5 cuvoAa

OTOIXEIWV TTOU €x0UuV To UYnAdTEPO £TTiTTEDO confidence.

# Eviommopog Twy top 5 ouvoAwyv oToixeiwv Pe To uwnAdTepo confidence

top_5 rules <- head(sort(rules, by = "confidence"), 5)

inspect(top_5_rules) —
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> # EVTOTMLOMOC TwV top 5 ouvoAwv oToLXELwv HE To vynAoTepo confidence
> top_5_rules <- head(sort(rules, by = "confidence"),

> inspect(top_5_rules)

Ths rhs
{whole
{whole
{whole
{whole
{whole

{butter, whipped/sour cream} =>
{butter, yogurt} =>
{root vegetables, butter} =>
{tropical fruit, curd} =>
{tropical fruit, butter} =>
count

Etegriynon Twv otnAwv:

OTTOiEG eP@avideTal 0 Kavovag,

support

0.006710727
0.009354347
0.008235892
0.006507372
0.006202339

confidence
0.6600000
0.6388889
0.6377953
0.6336634
0.6224490

coverage Tift

0.010167768 2.583008
0.014641586 2.500387
0.012913066 2.496107
0.010269446 2.479936
0.009964413 2.436047

Lhs: To apiotepd PE€POG TOU Kavova (TTpoidvTa TTou ayopdaoTnkav padi),
Rhs: To &¢&i pépog Tou kavova (TTpoidvTa TTou CUoXETICovTal),

Support: H uttooTtrpign Tou Kavova, dnAadn 1o TTooooTd TWV GUVOAAAYWY OTIG

Confidence: H gutriotooUvn Tou Kavova, OnAadr] To TTo0oaTd TwWV GUVAAAQY WV

OTIG OTTOIEG TO TTPOIGVTA TOU APICTEPOU PEPOUG CUVUTTAPXOUV HE TA TTPOIGVTA

TOU O€€I0U PEPOUG.

OTTOIEG EPQPAVICETAI TO APIOTEPO NEPOG TOU KAVOVA.

Coverage: H kdAuyn Tou kavova, dnAadr) To TTOOOOTO TWV CUVAAAQYWV OTIG

Lift: O ouvteAeoTrg aviywong Tou kavova, dnAadr OO TTEPICCOTEPO TTIBAVO

gival va ayopaoTei 1o 0e&i uEPOG Tou Kavova 6Tav ayopdleTal TO aplioTePO NEPOG

o€ OoX€0n JE TO av ATav aveEapTnTa.

>

@ Rstudio

File Edit Code View Plots Session Build Debug Profile Tools Help

O - a-0d Go to file/function ~ Addins ~

0] testr* df my_matrix mylist personal -
| [Jsourceonsave | Q /° ~ FRun | o P Source ~

77 labs(title = "NUKVOTNT I} apXLOTNTX Twv BeBopévav™, x = "SuxvoTTa”, y = "NukvoTnTa) + -
78 theme_minimal ()
79 # @opTwon ™C BLBALOBRKNC arules
80 Tlibrary(arules)
81

82 # Edapuoy Tou oyopibuov Apriori

83 rules < apriori(Groceries, parameter — list(support - 0.006, confidence - 0.25, minlen = 2))

85 ¥ EVTOmMLOpOC Twv top 5 ouvolwv OTOLXEiwv pe To LPnAoTepo confidence
86 top_S_rules <- head(sort(rules, by - "confidence"), 5)
87 inspect(top_5_rules)

Markers - Background Jobs

R R440 - ~/
set item appearances

... [0 item(s)] done [0.00s].
set transactions ...[169 item(s), 9835 transaction(s)] done [0.00s].
sorting and recoding items ... [109 item(s)] done [0.00s].
creating transaction tree ... done [0.00s].
checking subsets of size 1 2 3 4 done [0.00s].
writing ... [463 rule(s)] done [0.00s].
creating S4 object ... done [0.00s].
b # Evromiopog Twv top 5 oUVOAWV OTOLXELWV HE TO LPNAOTEPO confidence
. top_5_rules <- head(sort(rules, by = "confidence"), 5)
> inspect(top_S5_rules)

hs rhs support confidence coverage
[1] {butter, whipped/sour cream} => {whole milk} 0.006710727 0.6600000
[2] {butter, yogurt} whole milk} 0.009354347 0.6388889
[3] {root vegetables, butter}  => {whole milk} 0.008235892 0.6377953
[4] {tropical fruit, curd} => {whole milk} 0.006507372 0.6336634
=> {whole milk} 0.006202339 0.6224490

[5] {tropical fruit, butter}

0.010167768 2.583008
0.014641586 2.500387
0.012913066 2.496107
0.010269446 2.479936
0.009964413 2.436047

R Script &

=0

Environment t History Connections
S asmis - |

2 I | 7 Import Dataset ~
R - |k Global Environment ~
.. ..5 confidence

.S al
) top_5_rules
values
a
A
b
B
c

Files Plots Packages

A zoom | -Fexport -

Tutorial

: num 0.25

count: O apIBudg Twv cuvaAlaywv OTIG OTTOIEG EPPavideTal 0 KavOVag.

- =] X

& Project: (None) ~

=0
List -

: chr "apriori(data = Groceries, parameter = 1ist(suppor

Formal class rules

chr [1:3] "male" "female" "male"
6

num [1:3] 30 42 22
2

Togi [1:3] TRUE FALSE FALSE
1

Help Viewer Presentation

o ¢

MukvoéTnTa i apaIdTTa TwV dedopévwv
0

0025

0.000

Mukvémra

0.025

0.050

Zuyvéetnra

=0

“ Publish ~

factor(item)

[ vaby cosmetics
[T babyfood
-

frozen chicken
kitchen utensil
liqueur

make up remover

D preservation products

[ salad aressing
sound storage medium
toilet cleaner

1] whisky



Ewkova 6 Evtomiouog twv top 5 cuvoAwv atoiyeiwv ue to unAotepo eninedo confidence.

AvaAuon aTmoTEAECUATWV:

O1 top 5 kavoveg pe To uwnAdTepo confidence eivai:

1. {butter, whipped/sour cream} => {whole milk}: Otav oI TTeAdTeC ayopdalouv butter kai
whipped/sour cream, uttdpyel moOavoTnTa 66% va ayopdoouv etiong whole milk. O
Kkavovag autog €xel lift 2.583, TTou onpaivel 611 N ayopd whole milk gival 2.583 @opég
o meavr étav ayopalovtai butter kai whipped/sour cream padi.

2. {butter, yogurt} => {whole milk}: Otav oI TeAdTEG ayopdaouv butter kai yogurt, uTTdpxel
mOavoeTnTa 63.9% va ayopdcouv ettiong whole milk. O kavévag autdg €xel lift 2.500.

3. {root vegetables, butter} => {whole milk}: Otav oI TTeAdTeg ayopdadouv root vegetables,
Kal butter, utrdpyel mBavoTnTa 63.8% va ayopdoouv etriong whole milk. O kavévag
auTog €xel lift 2.496.

4. {tropical fruit, curd} => {whole milk}: Otav o1 TeAdTeG ayopddouv tropical fruit kai curd,
uTTapXEl TBavoTnTa 63.4% va ayopdoouyv emmiong whole milk. O kavovag autdg €xel lift
2.480.

5. {tropical fruit, butter} => {whole milk}: Otav oI TTeAdTeg ayopdlouv tropical fruit kai
butter, uttdpxel TBavoTNTa 62.2% Vva ayopdoouv ettiong whole milk. O kavévag autog
éxel lift 2.436.

2.2.7 Anuwovupyia Mpadikic Mapdotaong yla tn 2xEon HeTaty
Imavia Kot Juxva Ayopacpévwy MNpotoviwy

MNa va dnNPIoUPYACOUUE PIa YPAPIKA TTOPACTOON TTOU OTTEIKOVIZEl TN OXEON METAEU TWV
OTTAvia KAl OUXVA ayopacuévwy TTPoidvTwy, Ba cuvdudooupe Ta Oedopéva ouxvOTNTOG
EUPAVIONG TTPOIOVTWY Kal Ba dnuioupyriooupe éva heatmap yia va dci€oupe T cuvageia
METOEU TOUG.

AkoAouBoupe Ta TTapakdTw BAuaTa:

# YTToAoyIouOG ouxvOTNTAG EJPAVIONG TWV TTPOIOVTWV
item_freq <- itemFrequency(Groceries)

# OIATpApIoUa TwV GUXVA Kal OTTAVIO AyOPACHEVWY TTPOIOVTWV
frequent_items <- names(item_freq[item_freq >= 0.05])

rare_items <- names(item_freq[item_freq < 0.001])
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# Anuioupyia Trivaka ouvageliag

cross_tab <- crossTable(Groceries, measure = "count")

cross_tab <- cross_tab[frequent_items, rare_items]

# MetatpoTrr) Tou Trivaka ouvagelag oe dataframe yia xprion oto ggplot2

cross_tab_df <- as.data.frame(as.table(cross_tab))

colnames(cross_tab_df) <- ¢c("Frequentltem", "Rareltem", "Count")

# Anpioupyia heatmap ue ggplot2

ggplot(cross_tab_df, aes(x = Frequentltem, y = Rareltem, fill = Count)) +
geom_tile() +

scale_fill_gradient(low = "white", high = "steelblue") +

labs(title = "Zxéon petagl Zuxvd kal Zmavia Ayopacuévwy lMNpoidvtwyv", x = "Zuyvd

Ayopaopéva Mpoidvta", y = "Z1révia Ayopacopuéva MNpoidvta") +
theme_minimal() +

theme(axis.text.x = element_text(angle = 45, hjust = 1)) —

# YTOAOYLOMOC OGULUXVOTNTHG EMPKVLONG TWV TPOTLOVTWV

item_freq <- itemFrequency(Groceries)

# OLATPAPLOUX TWV OLXVK KXL OTEVLX XYOPXOMEVWY TPOLOVTWV
frequent_items <- names(item_freq[item_freq >= 0.05])

rare_items <- names(item_freq[item_freq < 0.001])

# AnpLovpyilo mMivakx ouvade Log

cross_tab <- crossTable(Groceries, measure = "count™)

cross_tab <- cross_tab[frequent_items, rare_items]

View(cross_tab)

cross_tab <- cross_tab[frequent_items, rare_items]

# MeTxTpOM TOU TiLvakx ouvadeLxg o€ dataframe yLx xpnon oto ggplot2
cross_tab_df <- as.data.frame(as.table(cross_tab))

View(df)

View(cross_tab_df)

colnames(cross_tab_df) <- c("FrequentItem", "RareItem", "Count")

# AnpLovpyio heatmap pe ggplot2

ggplot(cross_tab_df, aes(x = FrequentItem, y = RareItem, fill = Count))

geom_tile() +

scale_fill_gradient(Tow = "white", high = "steelblue") +

labs(title = "Ix€éon METHED SUXVK KOL STAVLX AYOPXOMEVWV MpolovTwv'", X
"SuXV& AYOpoOMEVHK Mpotlovta", y = "Imavix AYopooMEVK Mpolovta') +

theme_minimal () +

theme(axis.text.x = element_text(angle = 45, hjust = 1))

AvaAUTIKG BAATA TTAPOKATW:



File Edit Code View Plots Session Build Debug Profile Tooks Help
Q|- OG- i A Goto file/function - Addins *
0 testR item freq df filtered_jtems_df frequent_items_df cross_tab_df
Fiter
“ tem frequency
franifurter frankurter 005837306
sausage sausage 0.09395018
pork pork 005765125
boef beel 005246568
cltrus frult cirus fruit 0.08276563
tropiesl frult tropical frut 0.10493137
pip fruit pip fruit 007562820
root vegetables oot vegsizbles 010839847
other vegetables other vegetables 019349263
whela milk whole mik 025551601
butter butter 0.05541434
eurd curd 005327911
yogure yoqur 013950178
whipped/sour cream whipped/sour cresm 007168277
domestic eggs  domestic sggs 0063446687
rolisfbuns  rolls/buns 018393493
brown bread  brown bread 0.06457036
pastry pastry 008396797
N nneagazas
Showing 1 10 19 of 28 enties. 2 total columns

Console Terminal ~  Markers ~  Background Jobs

R R440- -/

> # ®OPTWOT TOU naraset
data("Groceries™)

# YTOAOYLOPOG QUXVOTITHG EPPOVIONG TWV TIPOLOVTYY
item_freq <- itemFrequency(Groceries)

# SLATPRPLOPA TWV OUXVE KoL OTIGV LK YOPROPEVIV TIPOLOVTUY
frequent_items < names(item_freq[item_freq »= 0.05])
rare_items <- names(item freq[item_freq < ¢.0011)

# Anurovpyie Tiveke auvice Log

cross_tab <- crossTable(Groceries, measure

rrnce tah o

"count™)

itramel

PV Y Y VY Y

rrnce tah[Franmant iteme  rama

cross tab

df

1. YTmroAoyiCoupe Tn ouxvotnTa ENOAVIONG TwV TTPOoIOVTWY oTo dataset

B project (None) -

m¥ e[7]  Environment History Connections Tutorial -
& [ import Dataset - | 3 322m - | Lt -
R =k Global Envirsnment =
~ O frequent_items_df 28 obs. of 2 variables
genes num [1:3, 1:3] 9.5 9.4 021111110
O Groceries Formal class transactions
Oinfile 3 obs. of 3 variables
O iten_freq_df 169 obs. of 3 variables
01st List of 4
O my_df 3 obs. of 3 variables
my_marl"i)z 3,1:31 111222333
Dundlist 4 "
Files Plots Packages Help Viewsr Presentation =]
] & zoom | Begpe - @ - Publish
Zyéon petafl Zuyva kal Zmavia Ayopacpévwy MpoievTwy
bags
sound storage medium
-3 baby cosmetics Count
= ) . 5
g o w o .
) toilet cleaner
e 3
-8 liqueur
g 2
<> wihisky '
[} baby food
=0 g 0
B preservation products
2

frozen chicken

salad dressing

S8 PSSO ENE LELESCDNEL S BE PP
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v @b

Euyva Ayopaopéva Mpoiovta

Ewkova 7 Suxvotnta upavions twv npoioviwy oto dataset

2. OIANTpApIoHa TWV CUXVA Kal OTTAVIO AYOPACUEVWYV TTPOIOVTWY

3. Anuioupyia Trivaka cuvageiag

AnpioupyouUpe évav TTivaKa CUVAPEIOG TTOU BEiXVEl TTOOO OUXVA Ta OUXVA KAl Ta OTTavia

ayopaouéva TTpoiovTa eugavifovral padi oTig ouvallayEg.

file Edit Code View Plots Session Build Debug Profile Tools Help
o -l 4 A Go to file/function - Addins =
9 testit tam_freq_df fifterad]_tems_df frequent jtems_of
“Fiter | Cols €< 1-50  >®
“ ftrankfurter  sausage  liverioaf  ham  meat
trankturter sep % 7 B 2
sausage £ 524 10 9 52
liver loaf 7 10 50 3 0
ham 2 19 3 256 El
meat 2 52 0 El 254
finished products 3 10 0 2 E
organic sausage 3 5 1 1 2
ehicken ® 52 4 7 23
turkey ] 1 2 5 7
pork EY 64 4 7 27
et 47 55 5 2 i
hamburger mest ESS 51 0 2 ”
fish 2 5 0 o 1
citrus fruit ] 1 5 E 1)
tropical fruit B 137 6 53 33
pip fruit " 106 9 9 27
grapes 21 31 2 3 5
berries 2 49 1 i 7
.
Showing 1 to 18 of 163 entries, 169 total columns
Console  Terminal -~ Markers -~ Background Jobs
R R44D - -/
vTa', y = "Emdvie Ayopeouéve Mpolévta') +
theme_minimal ()} +
theme(axis. text.x = element_text(angle = 45, hjust = 1))

# QUATPRLOU T OUXVEE KL OTIELE CoyOPOOPEVIDY TPOTOVTIN
frequent_items <- names(item_freq[item_freq >= 0.051)
rare_items <- names(item freq[item freq < 0.0011)

#

cross_tab <- crossTable(Graceries, measure

"count™)

VoWV VY Y+

eross._tab_dif

finished products

cross_tab

s nn B oo

ot m» = Environment  History  Connections  Tutorial
2 I [ impont Dataser = | ¥ 322MiB + |
‘organic sausage chicken turi R = Tk Global Environment «
3 5 - Data
. - cross_tab int [1:169, 1:169] 580 99 7 25 32 3 3 36 8 58 ...
©cross_tab_df 336 obs. of 3 variables
! Y 0835 obs. of 1 variable
! " ©filtered items_df 169 obs. of 3 variables
2 B © frequent_items_df 28 obs. of 2 variables
2 4 genes num [1:3, 1:3) 9.5 9.4 021111110
2 2 © Groceries Formal class transactions
2 422 »infile 3 obs. of 3 variables
1 s 4 - I ~,. e - o
. - Files  Plots Packages Help Viewer Prasentation
. . 1 P zoom  Blewen - @
0 37 ZxEon peTagly Tuxva kal Zmavia Ayopacpévwy Mpoidviwy
0 o bags
4 68 sound storage medium
3 83 g kitchen utensil
4 & I3 baby cosmetics
1 w g makeupremover ]
» g liqueur
s whisky
I i
-0 % Vhaby food
B preservation products
W

frozen chicken

salad dressing

Ewkova 8 Anutoupyia mivaka cUVAQELAC.

4. Merartportr Tou lMivaka Zuvageiag oe Dataframe:
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MeTatpétroupe Tov TTivaka ouvdgeiag o pop®n dataframe yia va 10 xpnoIJOTTOINCOUNE JE TO

ggplot2.

ode View FPlots Session Build Debug Profile Tools Help

O - Cn - J Go to file/functio  [rrer ) project: (None) =
0 testd item freqcif fitered,_tems_df frequent jtems_af cross_tab_df eross.tab af m» [T Enviren istory  Connections  Tutorial =0
Filter & wort Dataset = 3 308 Mk - | & st -
“ Frequentitem Rareltem Count R~ ik Global Envi
1 frankfurter 3 Data
cross_tab int [1:169, 1:169] 580 99 7 25 32 3 3 36 8 58 ...
2 sausage 1 .
cross_tab_df 336 obs. of 3 variables
3 3
df 9835 obs. of 1 variable
S beel v Ofiltered items_df 169 obs. of 3 variables
’ frequent_items_df 28 obs. of 2 variables
° genes num [1:3, 1:3] 9.5 9.4 0.21111110
3 Groceries Formal class transactions
1 Oinfile 3 obs. of 3 variables M
b c o -
. - =
P Files Plots Packages Help Viewsr Presentation =0
2 2 zoom | Blepon - @ | & S Pubish *
2 ZxEon petagl Zuxva kal Zmavia Ayopaopévwy Mpoidvwy
o bags
2 o
: £
1 g Count
& 5
“ ]
: 5 3
a T2
S 2
Showing 1 to 19 of 336 entries. 3 =
< i
-]
Console  Terminal -« Markers - Background Jobs =0 i 0
R R440- -/ B e
> # GLATPRPLOPX TWV GUXVEK KOL OTIRVLK OYOPROUEVIV TPoLovTuy
> frequent_items <- names(iten_freq(item_freq >= 0.05])

> rare_items <- names (item freq[item freq < 0.001])

- ¢

> cross_tab < crossTable(Groceries, measure — "count™)
> View(cross_tah)

> Vview(cross_tab)

> View(cross_tab_df)

§
&°

& «

Zuyva Ayopaoyiéva Mpoiovra

Ewkova 9 Metatporn tou lMivaka Suvagelag os Dataframe.
5. Anpioupyia Heatmap pe ggplot2:

Anuioupyoupue éva heatmap, kaBwg pe 10 paBdoypdupata r T I0TOYyPAUUATa OEV
arreikovifovrav owoTd 0 ouVOUAo OGS Twy BUO, YIA VA ATTEIKOVIOOUME TN OXEON METASU TWV
OUXVA Kal Twv OTTavIa ayopacuEVWY TTPOIGVTWY.

H mapakdtw ypa@ikr rapdoTtacn &eixvel TR oxéon METAEU Twv CUXVA KAl Twv OTTavia
ayopaouévwy TTPoidvTwy oTo dataset Groceries. To heatmap ateikovilel TNV cuvageia PeTagu
QUTWY TWV TIPOIOVTWY, HME TO Xpwua va uttodnAwvel Tn ouxvotnta ouvittapéng Twv

TTPOIOVTWY OTIG CUVAAAQYEG.



2x€on PETAgU Zuxva Kal ZTravia Ayopaouévwy MNpoidviwy
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Zuxva Ayopacpéva Mpoidvta

Oepuikog xaptneg 1 Zxéan uetalu Zuxva kat Zrtavia Ayopaouevwy Mpoidvtwv

2.2.8 MoTiB0 TwV ayopwV TWV KATOVOAWTWV

MNa va KaTtavonooupe TO MOTIBO TwWV Ayopwv TOU KATAVOAWTH, MTTOPOUPE va
avaAUOOUE TOUG KavOVeG OUCXETIONG TTou £¢AyovTal atrd Tov aAyopiBuo Apriori kal va doUpE
TToI0 TTPOIdVTa ayopalovTal cuxva padi.

# E@appuoyn Tou aAyopiBuou Apriori yia TNV €¢aywyn Kavovwy UoXETIONG

rules <- apriori(Groceries, parameter = list(support = 0.01, confidence = 0.2, minlen =
2))

# Evtommiopog Twy top 10 kavovwy e 1o upnAoTepo lift

top_rules <- head(sort(rules, by = "lift"), 10)

inspect(top_rules) —
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Console Terminal Markers

R R440 - ~/

TibraryCarules)

# odopTwon Tou dataset
data("Groceries")

# Edoppoyr] Tou ohyopiBpou Apriori
rules <- apriori(Groceries, parame
Apriori

Background Jol

Parameter specification:
confidence minwval smax arem
0.2 0.1

aval o
1 none FALSE

Algorithmic control:
fFilter tree heap memopt load sort w
0.1 TRUE TRUE FALSE TRUE 2
Absolute minimum support count: 98
set item appearances ...[0 item(s)]
set transactions ...[169 item(s), 98
sorting and recoding items ... [88 1
creating transaction tree ... done [

bs

YL THV €500yvyr] KOvOovow COUOXETLONG
ter = list(support = 0.01, confidence

riginalSupport maxtime

TRUE 5 0.01 2

erbose
TRUE

done [0.00s].

35 transaction(s)] done [0.00s].
tem(s)] done [0.00s].

0.00s].

checking subsets of size 1 2 3 4 done [0.00s].

writing ...
creating 54 object .
> View(top_5_rules)
# EVTOTNLOMOC Twv top 10 kKewovwwv Je
top_rules <- head{(sort(rules, by =
View(top_rules)
View(rules)
> dinspect(top_rules)

Ths

done [0.00s]

>
>
>
>

[231 rule(s)] done [0.00s].

To wynioTtepo 1ift
"Tife"), 10D

rhs

{root wvegetables}
{fwhipped/sour cream}
{root wvegetables}
{root wvegetables}
{other wvegetables?}
{other wvegetables?}
{root wvegetables}
{yogurt}

{root wvegetables}
{tropical fruit}

support

0.01037112
0.01016777
0.01230300
0.017 38688
0.01037112
0.01230300
0.02318251
0.01006609
0.01291307
0.01230300

[11 {citrus fruit, other wegetables}

[21 {other wvegetables, wogurt}

[3] {tropical fruit, other wvegetables}

[4] {beef}

[5] {fcitrus fruit, root vegetables}

[el {tropical fruit, root wvegetables}

[71 {other wvegetables, whole milk}

[&l {fwhole milk, curdl}

[e]l {other wvegetables, wogurt}

[10] {other wvegetables, wogurtl}

Console kg Jobs
PR 0N R R

0.1 TRUE TRUE FALSE TRUE 2

Absolute minimum support count: 98
set ditem appearances ...[0 ditemCs)]
set transactions ...[169 item(sD.
sorting and recoding dtems (88 -
creating transaction tree ...
checking
writing
creating sS4 object
> View(top_5_rules)

done [0.00s]

# EVTOTTLOMOC Twwv top 10 Kexvovwv He

>
> top_rules <- head(sortlrules, by
> View(top_rules)
> wvicewCrules)
> dinspectCtop_rules)

hs

[11 {citrus fruit, other wvegetables

[21 {other wvegetables, yogurth

[3] {tropical fruit, other vegetabl

[4] {beef}

[5] {citrus fruit, root wvegetables}

[el {tropical fruit, root wegetable

71 {other wvegetables, whole milk}

[8] {whole milk, curd}

[ol {other wvegetables, yogurth

[10] {other wvegetables. wogurth?
cowerage 14ift count

[1] ©.02887646 3.295045 102

[2] ©.04341637 3.267062 100

[3] ©.03589222 3.144780 121

[4] ©.05246568 3.040367 171

[5] ©.01769192 3.029608 102

[6] ©.02104728 3.020999 121

L71 ©0.07483477 2.842082 228

[8] 0©0.02613116 2.761356 99

[9] ©.04341637 2.728608 127

[10] ©.04341637 2.700550 121

9835 transaction(s)>] done

TRUE

done [0.00s].
[O.00s].
tem(s)] done [0.00s].

done [0.00s].
subsets of size 1 2 3 4 done [0D.00s].
[231 rule(s>] done [0.00s].

To vepnioTepo 1ift
THAETTy, 10D

rhs support

3 {root vegetables} ©0.01037112
{whipped/sour cream} O.O0l016777
es} {root wvegetables} 0.01230300
{root vegetables} 0.01738688
{other wegetables3} 0.01037112
s¥ {other wegetables} 0.01230300

{root vegetables?}
{yvogur L}

{root vegetables?}
ftropical fruitl

0.02318251
0. 01006609
0.01291307
0.01230300

support minlen maxlen target

0.2, minlen =

2)D

ext

10 rules TRUE

confidence

<

o]
o]
o]
o]
o]
o.
(o]
(o]
(o]
(o]

0000000000

. 3591549
. 2341920
. 3427762
.3313953
. 5862069
5845411
. 3097826
. 3852140
. 2974239
. 2833724

onfidence
3591549
2341920
3427762
3313953
5862069
5845411
3097826
3852140
2974239
2833724



File Edit Code View Plots Session Build Debug Profile Tools Help

[+ HR SRR 22 G 1o file/function * Addins ~ B Project; (None) -

0 testr" top.5_rules item_freg_df filtered_items_df frequent_items_df cross_tab_df cosstab 3 (7]  Envirenmen t History Connections Tuterial =0
Show Attributes ~ g # Import Dataset + D 135M8 * | & List *
Name Type Value R~ Giobal Environment
© top_S_rules 54 (arulesznles) S4 object of class rules Omy_df 3 obs. of 3 variables
D Ihs 5415 168] (arulessitemMatrix) 54 object of class itemMatrix my_matrix num [1:3, 1:31 111222333
O rhs $4[5 % 160] (arulesitemMatrix)  S4 object of class itemMatix Dmylist List of 4
) quality list [5 x 5] {53: data-frame) Adataframe with 5 rows and 5 columns O personal 3 obs. of 3 variables
info st [5] st of length 5 rare_items_df 12 obs. of 2 variables
Drules Formal class rules
D top_5_rules Formal class rules
values
a chr [1:3] "male" "female" "male"
A 6
b num [1:31 30 42 22
B 2
c Togi [1:3] TRUE FALSE FALSE
citrus_fruit_index 14L
1 curaror Facr ? lewels "John™ "mMarv': 1 2 1
Files Plots Packages Help Viewer Presentation =0
P Zoom | Blepot - 10 | o %% Publish ~

Imavia ayopaguéva Tpoiovia

(Mo selectian)
Console  Terminal -~ Markers - Background Jobs — =
R R440 - ~/

pbsolute minimum support count: 98

1 —
I
I
1
[

E

2 | —

g I

= ]

I

]

[ ]

|

et item appearances ...[0 item(s)] don: 5
et transactions ...[169 item(s), 9835 transaction(s)] done [0.00s
sorting and recoding items ... [88 item(s)] done [0.00s].
creating transaction tree ... done [0.00s].
checking subsets of size 1 2 3 4 done [0.00s].
riting ... [231 rule(s)] done [0.00s].
creating s4 object ... done [0.00s].
View(top_5_rules)

baby food

000000 0.00025 0.00050 0.00075
ZuyvetnTta

Ewkéva 10 MortiBo katavalwtwv

Taglivououue Toug Kavoveg Bdaoel Tou lift kal eTIAEyOUE TOUG BEKO TTPWTOUG KAVOVEG
Me To uwnASTEPO lift. XpnoipoTtroloUpe Tn cuvapTnor inspect yia va doUlE Ta atToTEAECUATA.

To lift eivar éva pérpo TnG 1ox00G €vOog Kavova cuoxETiong. YTodelkvuel 1600
TEPIOCOTEPO TTIBAVO gival Ta TTPOIOVTA oToV OeId PEPOG TOU Kavova va ayopacTolv padi Je
TA TTPOIGVTA OTOV APIOTEPS PEPOG TOU KAVOVA 0€ GUYKPION KE TO VA ayopacTouV TuxXdaid.

ATTO TNV avadAuon TwV Kavovwy CUCXETIONG, HTTOPOUNE va eEAYOUNE TTANPOPOPIES YIa
TA AyOpaOTIKA POTiRa Twv KatavaAwTwy. O1 kavoveg e 1o uwnAoTepo lift pag deixvouv troia
TTPOIOVTa  ayopdaldovTal Ouxva padi Kal UTTOOEIKVUOUV I0XUPEG OUOXETIOEIS METAEU TwV
TTPOIOVTWV.

lMNa va katavorioouue KAAUTEPA Ta AyOopACTIKA WOTiRa, HTTOpoUE va dNUIoUPYOOUNE
Mg ypa@IkA TTapdoTacn Twy KAVOVWV CUCXETIONG XPNOIMOTTOIWVTAG TO TTAKETO arulesViz kai
auTd yiaTi To ggplot2 dev £Xel EVOWPATWHEVEG OCUVAPTAOEIS YIA TNV ATTEIKOVION TWV KAVOVWY
ouoxéTiong ameuBeiag. MapoAa autd €yive Kal pia aTTeIkOvION Pe ggplot2.

# EykatrdoTaon Tou TTakéTou arulesViz

install.packages("arulesViz")

library(arulesViz)

# Anpioupyia ypa@IkNG TTApGoTaONG TWV KAVOVWY UE TO uynAdTepo lift

plot(top_rules, method = "graph", control = list(type = "items"))
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D -l = ) = e Go to file/function ~ - Addins —

@ | test.R* top_rules top_5_rules rules item_freq_df filtered_items_df frequent_items_df b > S |
. £ 1 Source on Save Q, A |k = Run Al g + source ~| =
261 density =- sum(size(Groceries)) / (length(Groceries) * Tlenagth(itemLabels (Groceries))) -
262 cat("H MuUKVvOTNTX Twv Sebopcvwv:", density, "\n"d
263
264

265 # ®opTwon Tnc BLBALOBRKNC ar
266 libraryCarules)

267

268 # PoOpTwon Tou d T

269 data("Groceries' ) =

272 . .
277:1 (Top Level) = R Script =
Console i Jobs =
R R440 - ~/
L/ J  U-Us woDas s Z.0wcUcs £L0

8] 0.02613116 2.761356 Q9

21 0.04341637 2.728698 127

[10] ©0.04341637 2.700550 121

> # EykaT&oTeon Tou mekeTou arulesviz (eov HBev eivel NN EyvKaTESTNUEVO)

> dinstall.packages ("arulesviz")

WARNING: Rtools is required to build R packages but is not currently installed. Please download and
install the appropriate version of Rtools before proceeding:

https://cran.rstudio.com/bin/windows Rtools./

Installing package into ‘C:/Users/mtsilogl/AppDatasLocal/R/win-library/4._ 4"

Cas “1ib’ dis unspecified)
also dinstalling the dependencies ‘diterators’, ‘permute’, ‘zoo’, ‘Rcpp’, ‘tweenr’, ‘polyclip’, ‘Rcpp
Eigen”, ‘gridExLra’, ‘Repparmadillo’, “later’, “ca’, ‘lforeach’, ‘gclus’, ‘gap’, ‘regisLry’, ‘TSP,
‘vegan’, ‘Imtest’, ‘ggforce’, ‘ggrepel’, ‘wviridis’, ‘tidygraph’®, ‘graphlayouts’, ‘htmlwidgets’®, ‘ht
tpuv’, ‘crosstalk’, ‘promises’, “lazyvewval’, ‘seriation’, cd’ “digraph’, f‘scatterplot3d’, ‘garap
h™, ‘DT, ‘plotly’. ‘wisNetwork’
Ttrying URL "https://cran.rstudio.com/binswindows,/contribs4.4,/iterators_1.0.14_z1ip"
Content type 'application/s/zip® length 353197 bytes (344 KB)
downloaded 344 kB
trying URL 'https://cran.rstudio.com/bin/windows, /contrib/ /4. 4/permute_0.9-7_zip"
Content type 'application/s/zip® length 232415 bytes (226 KB)
downloaded 226 KB
trying URL 'https://cran.rstudio.com/bin/windows /contrib/4.4/z00_1.8-12_z1ip"
Content type 'application/zip' length 1027879 bytes (1003 KB) -
) RStu
File Edit Code WView Plots Session Build Debug Profile Tools Help
@ -l = - = =] Go to file/function == - Addins ~
O | test.R top_rules top_S_rules rules item_freq_df filtered_itemns_df frequent_items_df = S |
| = | Source on Save Q A -k = Run o= +* source - | =
261 density =- sum(size(Groceries)) / (length(Groceries) * length(itemLabels (Groceries))) -
262 cat("H TuKvOTHTK Twv dbedbopevav:", density, "\n'd
263
264
265 # @opTwon TNc BLRALOBRAKNC al
266 librarycarules)
267
268 # ®opTwon Tou
269 data("Groceries -
oo = .
277:1 (Top Level) = R Script =
Console i Jobs — (=
R R4.40 - ~f
Content type 'application/zip' length 1877794 bytes (1.8 MB) -

downloaded 1.8 MB

package
package
package
package
package
package
package
package
package
package
package
package
package
package
package
package
package
package
package

iterators’ successfully unpacked and MD5 sums checked
permute’ successfully unpacked and MD5 sums checked

zo0’' successfully unpacked and MD5 sums checked

Rcpp’® successfTully unpacked and MD5 sums checked

Tweenr’' successfully unpacked and MDS5 sums checked
polyclip’ successfully unpacked and MD5 sums checked
RcppEigen’ successfully unpacked and MDS sums checked
gridExtra’ successfully unpacked and MD5 sums checked
rRcppArmadillo’ successfully unpacked and MD5 sums checked
later’ successtully unpacked and MD5 sums checked

ca’ successfully unpacked and MD5 sums checked

Fforeach’ successfully unpacked and MDS sums checked
gclus’ successfully unpacked and MD5 sums checked

qap’ successfully unpacked and MD5 sums checked

registry’ successfully unpacked and MD5 sums checked

TSP’ successfully unpacked and MD5 sums checked

wvegan’® successfully unpacked and MD5 sums checked

Imtest’ successfully unpacked and MD5 sums checked
gaforce’ successfully unpacked and MDS sums checked

package ‘ggrepel’ successfully unpacked and MD5 sums checked
package ‘wviridis’ successfully unpacked and MD5 sums checked
package ‘tidygraph’ successfully unpacked and MD5 sums checked

package ‘graphlayouts’ successfully unpacked and MD5 sums checked
package ‘htmlwidgets’ successfully unpacked and MD5 sums checked
package ‘httpuwv’ successfully unpacked and MDS sums checked ~
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File Edit Code View Plots Session Build Debug Profile Tools Help

O - Oyl J Go to fileffunction c [TFmc
0 ) testr" top_rules top_5_rukes rules item_freq_df filtered_items._df frequent_items_df % [T Environment History Connections Tutorial
| [ ]Scurceonsave | Q - R | o Saurce & # Import Dataset = | & 246 MB - | &
261 density < sum(size(Groceries)) / (length(Groceries) * length(itemLabels(Groceries))) 4 R~ Global Environment «
262 cat("H mukveTTX Tov Sedopcvov:", density, "\n') - .
263 ! ‘ Y my_matrix num [1:3, 1:31 111222333
264 Dmylist List of 4

265 # eopTuon ™c BLBALoBrKkNG arules

32 Hiy ) personal 3 obs. of 3 variables

ibrary(arules) ; ;
267 ranviaruies) D rare_items_df 12 obs. of 2 variables

268 # oopTwon Tou dataset rules Formal class rules

269 data(“Groceries™) ~ Otop_5_rules Formal class rules

L O top_rules Formal class rules
(Top Level) ¢ RSCipt § | agias

Console  Terminal Markers Background Jobs =0 a chr [1:3] "male" "female" "male"
R R440 - -/ A 6
e Gne s M i s S e . b num [1:3] 30 42 22
package ‘igraph’ successfully unpacked and MD5 sums checked s >
package ‘scatterplot3d’ successfully unpacked and MD5 sums checked .
package ‘ggraph’ successfully unpacked and MDS sums checked < logi [1:3] TRUE FALSE FALSE

package ‘DT" successfully unpacked and MD5 sums checked citrus_fruit_index 14L
package ‘plotly’ successfully unpacked and MD5 sums checked 4 curato Factor w/ 2 leve John" "Mary": 1
package ‘visNetwork' successfully unpacked and MD5 sums checked

package ‘arulesviz’ successfully unpacked and MD5 sums checked EEGY Prots e e R Py

& zoom | Begot - O | o
The downloaded binary packages are in
C:\Users\mtsilog]\AppbataLocal\Temp\RtmpywbOtb\downloaded packages
> library(arulesviz)
> & ANpLOUPYIN YPadUKIC TEpROTOONG TUV Kavevay pE To upnAGTepo 1iFt

> plot(top_rules, method = "graph", control = list(type = "items")) HOpal frus whipped/sour cream
Warning: Unknown control parameters: type .

Available control parameters (with default values): cltrus fruit

layout = stress .

clreular - other vegetabies

garaphdots = NULL root vegetables yogurt
edges = <environment>

nodes = <environments

nodetext = <environment>

colors = c("#EEO00OFF", "#EEEEEEFF")

engine = ggplot2

max = 100 beef ;

verbose = FALSE whole milk

>

curd

= a

) project: (None) =

=0
List ~ -

=0
S Publish ~

lift
32
3t
10

28
28

support

® 00125
® 00150
® ooi7s
® ooz
®

0.0225

ATTO Tnv avaAuon TwV OTTOTEAECUATWY, TTAPATNEOUME TA AYOPAOCTIKA WOTIBa Twv

katavaAwTtwy. O1 kavéveg pe 1o uwnAoTepo lift deixvouv Trola poidvTa ayopdlovral ouyvd

padi, BonbwvTag Pag va KaTavorjooupe TIG CUVABEIES Kal TIG TTPOTIMACEIS TWV KATAVOAWTWV.

H ypa@iki TTapdoTacn Twv KavOovwy Jag TTAPEXEI MIO OTITIKI avatmapdoTaon auTwy Twv

OuoXeTIoEWV, BIEUKOAUVOVTAG TNV KATAVONOT TWV AyOPACTIKWY HOTIBWV.

whipped/sour cream
tropical fruit PP

citrus fruit ¢ other vegetables

root vegetables
yogurt

whole milk
beef curd

lpapikn mapaotaon 3 Mpapikng Mapaotaon potiBo katavadwtwy ue arulesViz

35

lift

3.2
3.1
3.0
29
2.8

support

® 00125
@® 00150
® oo07s
@ oo
@ oos



MapakdTw €xouue Kal TV ypa@IkA TTapdoTacn Ye Xxprion ggplot2:

# Anuioupyia ypa@ikng TTapdoTtaong ue ggplot2
ggplot(rules_df, aes(x = reorder(lhs, lift), y = lift, fill = rhs)) +
geom_bar(stat = "identity") +
coord_flip() +

labs(title = "Top 10 Kavoveg ZuoxEéTiong pe 1o YwnAoTtepo Lift", x = "Zuvduaopoi MNpoidvtwv
(Ihs)", y = "Lift", fill = "Mpoidv (rhs)") +

theme_minimal() -

> # Anulovpyia ypodLkng mop&koToong ME ggplot2

> ggplot(rules_df, aes(x = reorder(lhs, 1ift), y = Tift, fill = rhs)) +

+ geom_bar(stat "identity") +

+ coord_f1lip() +

+ Tabs(title = "Top 10 K®vOVEC SULOXETLONG ME TO YYnAoTepo Lift", x = "Su
Y

+

duvaagpoi NMpotovtwv (lhs)", y = "Lift", fill = "npotov (rhs)") +
theme_minimal ()

Top 10 Kavoveg 2UuoxETIoNG UE TO YWnAoTepo Lift

citrus fruit, other vegetables

)

o
étropicalfruit,othervegetables Mpoi6v (ths)
polov (s

beef other vegetables

citrus fruit,root vegetables root vegetables

tropical fruit,root vegetables tropical fruit

whi /sour cream
other vegetables yogurt Pped

yogurt

2uvduagpoi MpolovTwy

other vegetables whole milk

whaole milk,curd

0.0 2.5 5.0 75
Lift

lpacikn mapactacn 4 Top 10 Kavéveg Sucxétiong ue to YnAotepo Lift

Me Bdon Ta dedopéva TTou £xoupe avaAuoel péxpl Twpa atrd To dataset "Groceries",
TO YOTIBO TWV AYOPWV TWV KATAVOAWTWYV UTTOPEI va TTEPIYPAPE WG EENG:

Zuxvda Ayopadopeva Mpoidvta



Ta 1poiévra 1ToU ayopdlovTal 1o cuxva TepiAauBdvouv 10 whole milk, To other
vegetables, 1o rolls/buns kai T0 soda. Autd Ta TTpoidvTa £xouv uYnAd support oTa dedouéva
Mag, uttodeikvUuovTag OTI gival ouvnBICPEVEG ayopES yIa TOUG KaTtavaAwTéG. O1 KatavaAwTéG
Teivouv va €mMAEyoUvV QUTA Ta TTPOIOGVTA OTIG KABNUEPIVEG TOUG QYyOPEG, YEYOVOG TTOU

utrodnAwvel OTI gival Baaikd €idn TTou xpnaIYoTToIoUVTal CUXVA.

Zmravia Ayopagoueva Mpoidvrta

ATIO TNV GAAn TTAEUpd, uTTdpXouv Kal TTpoidvTa TTou ayopdlovtal AlyOTEPO OuXVvd,
OTTWG TO TTPOIGV baby food, To sound storage medium, To preservation products kai To bags.
AuTA Ta TTPOIGVTA £XOUV XaPNASTEPO support Kal epgavifovtal oTTavioTEP OTIG AYOPES. AUTO
MTTOPEl va uttodnAwvel 6T auTtd Ta TTPOIOVTA €iTe givarl €18IKé €idn TTou dev XpelddovTtal ouxXvd,

gite Ogv gival SNUOPIAN PETAGU TWV KATAVOAWTWV.

Zuvduaopoi MpoidvTwyv

O1 kaTavaAwTEG oUVABWCS KAVOUV ayopES TTou TTEPIAANBAvouv TTOAAG TTpoidvTa padi.
MNa mapdaderypa, ouxvd BAETToupe ouvduaououg oTTwg "butter” kai "whipped/sour cream” e
"whole milk", "butter" kai "yogurt" pe "whole milk", "root vegetables" kai "butter" pe "whole milk"
Kal aAAa. AuToi ol ouvduaouoi aTTEIKOVICOVTAl OTOUG KOAVOVEG TTOU AVOKOAUWOAUE ME TOV
aAyopiBuo Apriori, 6TTou Ta oUvoAa TTPoidvTwy Pe uwnAd confidence &eixvouv TIG ouviBEIg

QYOPEG TWV KATAVAAWTWV.

ATTO TNV avaAucon Twv OedOUEVWY UTTOPOUNE va OITTIOTWOOUNE OTI O KATAVOAWTES
ouxva emmAéyouv TTpoidvTa TTou €ival Kova kKai dnuo@IAf, PepIKG atmd Ta oTroia ouvrBwg
ayopdadovTtal  padgi. YTrdpxouv, e€miong, TPOIGvTa  TToU  ayopdldovTal - oTTavioTepa,
utTodNAWvVOVTaG €EEIBIKEUPEVEG A AIyOTEPO ouvnBIouéveG ayopéG. AuTd Ta poTiBa ayopwv
MTTOpOUV va BonBrijoouv OTnV KATavOnorn TwV TTPOTIUACEWY TWV KATAVAAWTWY Kal OoThv

QVATITUEN OTPATNYIKWY PJAPKETIVYK Kal SIAXEIPIONG OTTOBEUATWY.

2.2.9 Yuvbuaopol mou odnyouv otnv ayopd YAAQKTOG KoLl N
ypadLkn amekovion autou

2e auTo 10 PBrpa, Ba eEaydyoupe Toug CuVOUACHOUG TTPOIOVTWY TToU 0dnyouv GTNV ayopd
YAAOKTOG XPNOIMOTTOIVTAG TOV aAyopiBuo Apriori kal 6a OnuIOUPYACOUE HIa YPAPIKA ATTEIKOVION

QUTWV TWV CUVOUOCHWV.
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Apxikd, Ba egdyoupe Toug kavoveg TTou TrepIAapBavouv To "whole milk" oTo deéj pépog (rhs)
XPNOIUOTTOILVTAG TOV aAyOpIBo Apriori.

# E@appoyn Tou akyopiBuou Apriori yia TV e€aywyr) Kavovwy

rules <- apriori(Groceries, parameter = list(support = 0.001, confidence = 0.1, minlen = 2))

# E€aywyn Twv kavovwy Trou TrepIAauBdavouy 1o "whole milk" oTo de€i uépog (rhs)

milk_rules <- subset(rules, subset = rhs %in% "whole milk")

!

® Rtudi
File Edit Code View Plots Session Build Debug Profile Tools Help
® -%pl=- B 9 || A Goto tiestunction = ~ Addins -
O testR Groceries top_rules top_5_rules rules | item_freq_dif | filtered_items_dt  lfrequent 3» (7]  Environment History Connections Tutorial
] Sourceonsave | A S - SRun | o # Source ~ <2 k| 7 Import Dataset - | 3 208 Mig - |
302 # KeBopLoube Tov TLbY OTLC c’rm\sg th NG rhs ~ e e
303 rules_dfflhs <- gsub('"™\\{", "", ¢ s rules_dfslhs)) . . .
304 rules_dfSrhe < gsub T gsub[”\\} rules_dfsrhs)) O Groceries Formal class transactions
305 # EyKaTéOTEOM Kol 90pTwOn TG BUBALOBAKNG GOPTOT2 (av BEV €Lvat HoN EYKKTETTNHEVN) ©infile 3 obs. of 3 variables
306 install.packages("ggplot2") oA ;
307 1ibrary(ggnlot?) 91tem,freq,df 1?9 obs. of 3 variables
308 0 st List of 4
309 # Anpuoupyia YpxdLKiC TepkoTeonc pe ggplot2 . O my_df 3 obs. of 3 variables
510 ggplot(rules_df, aes(x - reorder(lhs, Tift), y = 1ift, Fi1l = rhs)) + my_matrix num [1:3, 1:3] 111222 33 3
311 geom_bar(stat identity™) + i R -
312 coord_flipO + Omylist List of 4
313 labs(title = "Top 10 KeevOvec SLOXETLONG HE TO YPnhoTepo Lift", x = "Suvduveoupoi Mpoitoviwv (v ©personal 3 obs. of 3 variables
314 > © rare_items_df 12 obs. of ? variahles
S25:60MIlUopiLevlEC] RScipt 2 @ rules Large rules (32783 elements, 1.9
Console  Terminal Markers Background Jobs = ©Ovrules_df 10 obs. of 7 variables
© top_5_rules Formal class rules
~ ©top_rules rormal class rules

Vailues
> # Edapoyn Tou oAyopiBuou Apriori vix ™y efavwyn koavovew

;p:lif <- apriori(Groceries, parameter = list(support = 0.001, confidence = 0.1, minlen = 2)) e o [ ———
@ | P soom | Hleport - O | &
parameter specification: . .
confidence minval smax arem aval originalSupport maxtime support minlen maxlen target ext Top 10 Kavoveg ZuoxETiong pe 10 Y!

0.1 0.1 1 none FALSE TRUE 5 0.001 2 10 rules TRUE
citrus fruit other vegetables

Algarithmic control: Z vopcaimromervesesies [N
filter tree heap memopt load sort verbose <

0.1 TRUE TRUE FALSE TRUE 2 TRUE E peer _
Absolute minimum support count: 9 ‘§_ citrus fruit,root vegetables _

[=

set iten appearances ... [0 iten(s)] done [0.00s1. S ropcaurootvegeses [N
set transactions ...[169 item(s), 9835 transaction(s)] done [0.00s]. g
sorting and recoding items ... [157 item(s)] done [0.00s]. g other vegetables,yogurt _
creating transaction tree ... done [0.00s]. 2 tnbles,whole milk _
checking subsets of size 1 2 3 4 5 6 done [0.01s]. g T vegeisties Wi s
writing ... [32783 rule(s)] done [o 035] whole milk curd _
Crealing s4 object ... done [0.01s
> view(Groceries) 00 25 50 75
> - Lift

File Edit Code View Plots Session Build Debug Profile Tools Help

O -Cpla- = » Go function ~ Addins &) Project; (None) ~
0 testR Groceries top_rules. top.5_rules nules. item_freq oif filtered items_of frequent 3 . [7]  Emironment History Connections Tutorial ==
Show Attributes @* I [ impont Dataset = | 3 299 mia + | ust - | @ -
Name Type Value R~ 1k Giobal Environment =
© Groceries 54 (9835 x 169] (arulesctransactic S4 object of class transactions © Groceries Formal class transactions -
O data 54[169 x 9835] (MatrbcngCMatr 54 object of class ngCMatrix ] Dinfile 3 obs. of 3 variables
© iteminfo list [169 % 3] (53: dataframe) A data frame with 169 rows and 3 columns © iten_freq_df 169 obs. of 3 variables
itemsetinfo list [0 x D] (53: data frame) Adata frame with 0 rows 2nd 0 columns ©O1st List of 4
©my_df 3 obs. of 3 variables
my_matrix num [1:3,1:31 111222333
Omylist List of 4
© persanal 3 obs. of 3 variables
© rare_items_df 12 obs. of 2 variables
©rules Large rules (32783 elements, 1.9 MB)
© rules_df 10 obs. of 7 variables
©top_5_rules Formal class rules
P— " ©top_rules Formal class rules .

Ewkova 11 Groceries



File Edit Code View Plots Session Build Debug Profile Tools Help
Q- oplar- =] A Gotofileffunction - Addins =
0 testR ‘milk_rules. Groceries top_rules top.5_rules rules item_freg_di filtered_jtems ¢ o [
| Show Astributes
Name Type Value
@ milk_nules §4 (arules:rules) 54 object of class rules
©hs 54 [3764 % 169] (arulessitemMatr 4 object of class itemMatrix
O ms 4 (3764 x 169] (aruleszitemMate S4 object of class itemMatrix +
© quality list [3764 x 5] (S3: data.frame) A dataframe with 3764 rows and 5 columns
O info list [5] List of length 5
8
milk_rules
Console  Terminal -~ Markers - Background Jobs =0
@R R440- -/
0.1 0.1 1 none FALSE TRUE 5 0.001 2 10 rules TRUE -

Algorithmic control:
filter tree heap memopt load sort verbose
0.1 TRUE TRUE FALSE TRUE 2 TRUE

Absolute mininum support count: 9

set item appearances ...[0 item(s)] done [0.00s].
set transactions ...[169 item(s), 9835 transaction(s)] done [0.00s].

sorting and recoding items ... [157 item(s)] done [0.00s].

creating transaction tree ... done [0.00s].

checking subsets of size 1 2 3 4 5 6 done [0.01s].

writing ... [32783 rule(s)] done [0.03s].

creating s4 object . done [0.01s].

> View(Groceries)

> # ELoyuyi Tuv kewovoy miov TepUhepBivouy To "whole milk" oto SeEi pépog (rhs)
> milk_rules <- subset(rules, subset = rhs ¥in% "whole milk")

> view(milk_rules)

Ewova 12 Milk

K Project: (None) =

Environment  History  Connections  Tuterial =0
&* {7 import Dataset ~ | & 413mi - | & e - | @ -
R = | M}y Global Envirooment =
©infile 3 obs. of 3 variables -
O item_freq_df 169 obs. of 3 variables
Olst List of 4
O milk_rules Formal class rules
O my_df 3 obs. of 3 variables
my_matrix num [1:3,1:31 111222333
Omylist List of 4
© personal 3 obs. of 3 variables
D rare_items_df 12 obs. of 2 variables
Orules Large rules (32783 elements, 1.9 MB)
O rules_df 10 obs. of 7 variables
O top_5_rules Formal class rules
© top_rules Formal class rules ~
yaliues »
Files Plots Packages Help Viewsr Presentation =
o % P zoom | Bewot- @ | % Publsh ~
Top 10 Kavéveg Zuoxémiong pe 1o YynAotepo Lift
citrus fruit other vegetables
w
&£ tropical fruit other vegetables ,
3 Mpoiov (rhs)
£ bt B oter vegetables
g citus iruit root vegetables B oot vegetables
c
g tropical fru. root vegetables W vopicalrue
whi I
3 B yoqun
3 otner vegetables, whole mik
2
whole mik curd
rules

21N ouvéxela, Ba UTTOAOYIOOUE TN CUXVOTNTA ELPAVIONG TWV TTPOIOVTWY OTO APIOTEPD PEPOG

(Ihs) Twv kavévwy TTou TrepIAauBdavouy 1o "whole milk".

# E@appoyn Tou aAyopiBuou Apriori yia TNV £€aywyr Kavovwy

rules <- apriori(Groceries, parameter = list(support = 0.001, confidence = 0.1, minlen = 2))

# ECaywyr] Twv Kavévwy TTou Trepidapdvouy 1o "whole milk" oTo degi épog (rhs)

milk_rules <- subset(rules, subset = rhs %in% "whole milk")

l

B RSty
Fie Edit Code View Plois Sessin Buld Debug Proflle Tools Help
o -logla-l A Goto fie/function - Addins - B Project: (None) ~
0 ) tesear rules ot my.cf ik ries Grocaries top.ules top.5_rules s %% .7  Environment Mistory Connections Tutoria =0
* Filter 2 b [ importDataset ~ | & 434MiB - | & List = -
“ s rhs support confidence coverage lift count R T Gickal Environment =
178 crus mutother vegetables | root vegatables 001037112 03591549 002887646 3295025 102 Omy_df 3 obs. of 3 variables -
164  other vegetablesyogurt whipped/sour cream | 001016777 02341520 004341637 3267062 100 my_matrix um [1:3, 1:31 111222333 =
185 tropical fruitother vegetables | root vegetables 001230300 03427762 003589222 3144780 121 O mylist List of 4
45 beet ro0t vegetables 001738688 03313953 | 005246568 3.040367 a7 O personal 3 obs. of 3 variables
173 cirus fuitrootvegetatles | othervegetables | 001037112 05862069 001769152 3029608 12 Drare_itens_df 12 obs. of 2 variables
184 tropical fruitroot vegerables  other wegetables 001230300 05845411 002104728 302099 121 Orules Large rules (32783 elements, 1.9 MB)
—
215  other vegetableswhole milk root vegetables 0.02318251 03097825 007433477 2842082 228 O rules_df 10 obs. of variables
© top_5_rules Formal class rules
153 unole milkcur yoqure 001006609 03252140 002613116 2761356 s
O top_rules Formal class rules
203 | other vegetablesyogurt root vegetables 001291307 02974239 | 0.04341637 2728688 127 Values
192 other vegetablesyogurt tropicsl fruit 001230300 02833724 | 0.04341637 2700550 121 a chr [1:3] "male” "female” "male”
A &
Showing 1 to 10 of 10 entries, 7 total columns b num [1:3] 30 42 22 -
B z .
Console Tarminal - Markers - Background Jabs =0 —
R R44D. Fits Plot: Packages Help Viewer Presentation =0
< |- A zoom | Bepat - 0 | & S publsn -
Parameter specification: Top 10 Kavévee Suoé Yanhé Lift
confidence minval smax arem aval originalsupport maxtime support minlen maxlen target ext op AVOVEG ZUOKETIONG HE TO YYNAOTERO LI
0.1 0.1 1 none FALSE TRUI 5 0.001 2 10 rules TRUE
citrus fru other vegetables
Algorithmic control: £ vopical rutother vegetable _
filter tree heap memopt Toad sort verbose =l ¢ 3 :
0.1 TRUE TRUE FALSE TRUE 2 TRUE beel _ 0
ather vegetables
set item appearances ...[0 item(s)] done [0.00s]. wopical it ot vegetabes [ B voocaimu
set transactions ...[169 item(s), 9835 transaction(s)] done [0.00s]. B niopecisour cream
sorting and recoding items ... [157 item(s)] done [0.00s]. ather vegetables,yogurt .
creating transaction tree done [0.00s]. - obles whole mik _ yogurt
checking subsets of size 1 2 3 4 5 6 done [0.01s]. plerveaEbiEs whole
writing [32783 rule(s)] done [0.03s]. whole milk curd -

creating S4 object . done [0.01s].
> View(rules_df)

>
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2Tn OuvEXEIQ, Ba UTTOAOYICOUE TN CUXVOTNTA ELPAVIONG TWV TTPOIOVTWY OTO OPICTEPS PEPOG

(Ihs) Twv kavévwy TToU TrEPIANaBAvouV To "whole milk".

# YTTOAOYIOUOG TN CUXVOTNTOG TWV TTPOIOVTWY OTO aploTePd MEPOG (Ihs)
Ihs_items <- lhs(milk_rules)

lhs_freq <- itemFrequency(lhs_items)

# Metarpotr) TG ouxvotnTag o dataframe

lhs_freq_df <- data.frame(item = names(lhs_freq), freq = Ihs_freq)

# Tagivéunon Tou dataframe Bdoel Tng ouxvoTnTag o€ PBivouca osipd
Ihs_freq_df <- Ins_freq_dfforder(lns_freq df$freq, decreasing = TRUE), ]

# EmAoyn Twv top TTpoidvTwv

top_lhs <- head(lhs_freq_df, 10)

File Edit Code View Plots Session

Build Debug Profile Tools Help

Ths_freq df <- data.frameCitem = names(lhs_freq), freq = Ths_freq)
view(lhs_freq_df)

# ToELvopnam Tov dataframe Péoer e ouxvoTnToe o dBivovoe geLpi
Ths_freq_df <- Ths_freq dfferder (Ths_freq_df$freq, decreasing = TRUE), ]
# Enchovii Twy top TpoLlovTuy

top_lhs <- head(Ths_freq_df, 10)

view(top_lhs)

O - oy - (=] A Go 1o fileffunction - Addins ~ K Project: (None) =
0 testR" Ihs_freq_df Ihs_jtems. rules_df my_df ‘milk_rules Groceries top_nules. % w=["]  Envirenment History Connections Tuterial =
* Flter & b [ import Dataset ~ | 3 a3am - | List ~ -
“ item - R < | M}y Global Environment =
frankfurter | frankfurter 00358660599 +~ O lhs_freq_df 169 obs. of 2 variables -
— [F— 00672157273 O Ths_items Formal class itemvatrix
tiver loaf ver los 00005313496 01t List of 4
ram| ram 00153404388 O milk_rules Formal class r\f'\es
. . PRS-, O my_df 3 ebs. of 3 variables
meat  meal 007"
my_matrix num [1:3, 1:31 111222333
finished products finished products 00002656748 omlist List of 4
organic sausage organic sausage 00000000000 © personal 3 abs. of 3 variables
chicken | chicken fozedzracst O rare_items_df 12 obs. of 2 variables
turkey turksy 00031880978 Orules Large rules (32783 elements, 1.9 MB)
pork pork 0358660999 O rules_df 10 obs. of 7 variables
boef beef 0414452710 -~ ©top_5_rules Formal class rules
Showing 110 11 of 169 entries, 2 total columns O top_rules Formal class rules .
yalues »
Console  Terminal < Markers - Background Jobs =]
@ R440- - Files Plots Packages Help Viewsr Presentation =5
0.1 TRUE TRUE FALSE TRUE 2 TRUE @D P om | Begon - O | % Publish *
Absolute minimum support count: 9 Top 10 Kavoveg Zuoxémong pe 1o YynAdtepo Lift
set item appearances ...[0 item(s)] done [0.00s]. st oer vegetables _
set transactions ...[169 item(s), 9835 transaction(s)] done [0.00s]. 2 | opical frui other vegetables _
sorting and recoding items ... [157 item(s)] done [0.00s]. =F ¢ e Mpoiov (rhs)
creating transaction tree ... done [0.00s]. 3 = R
checking subsets of size 1 2 3 4 5 & done [0.01s]. £ B ctrer vegetabies
uriting ... [32783 rule(s)] done [0.03s]. 8 cnsmirooveseates ([ IG [ [—
creating s4 object . done [0.01s]. c
> View(rules_df) g tropical fru root vegetables _ W vopical e
> # YTOAOYLOPOG TNG OUXVETIITRG TWV TPoLOVTov 0To eploTepd pepog (1hs) E - whippedisour cream
> Ths_items < Ths(milk_rules) B wrerwegeaies oo [ —
> view(lhs_items) 2 N— _ yogu
> Ths_freq <- itemFrequency(lhs_items) 3 cmer vegetabies whoke i
> # MeTaTpom| T ouxveTITHG € dataframe P— |
> Ths_freq_df < data.frame(item = names(lhs_freq), freq = lhs_freq)
> View(Ths_freq_df) 00 25 50 75
> . Lift
W | testR™ top_lhs Ihs freg df Ihs_items rules_df my_df milk_rules ‘Groceries R =0 Environment  History ~ Connections  Tutorial =0
7 Fiker @ H | 7 import Dataset ~ | S asamis - | & List - =
= item o= R+ | il Global Envirenment «
other vegetables other wegetables 0125664187 ©hs_items Formal class itemMatrix B
yogurt yogut 019341126 ©lst List of 4
root vegetables | root vegetables 16843783 Omilk_rules Formal class rules
tropleal frult | tropical fruit 0.13947328 o:zj:ﬂ_ix iu:bs[ivif i_;i‘r?:ﬂ:: s
rolls/buns  rolls/suns 0.11078540 omy'h‘st List of ‘4 :
whipped/sour cream | whippsd/sour cresm 003803401 & personal 3 obs. of 3 variables
mether | butter [ @ rare_items_df 12 obs. of 2 variables
soda soda 007731137 Orules Large rules (32783 elements, 1.9 MB)
pip fruit pip fiui 007678002 © rules_df 10 obs. of 7 variables
eitrus frult  citrus fruit 007598300 © top_5_rules Formal class rules
©top_lhs 10 obs. of 2 variables
Shewing 1 to 10 of 10 entries. 2 total columns O top_rules Formal class rules =
values "
Console  Terminal - Markers - Background Jabs ==
R R440 - ~f Files Plots Packages Help Viewer Presentation —=
set transactions ...[169 item(s), 9835 transaction(s)] done [0.00s]. - 1 | P zoom | Hewot - @ ‘% Publish -
sorting and recoding items [157 item(s)] done [0.00s]. . . .
creating transaction tree ... done [0.00s]. Top 10 Kavoveg Zuoxémong pe 1o Yynhorepo Lift
checking subsets of size 1 2 3 4 5 6 done [0.01s].
writing [32783 rule(s)] done [0.03s]. _ Chrus frutother vegetables
creating Si object . done (0.01s]- E vopics runomervgeaien
> View(rules_df) S e Mpoidv (rhs)
# YNOAOYLOPOC TN, OUXVOTNTHE TWv TPOLOVTIV 0To &ploTeps pépoc (1hs) E et
Ths_items <~ Ths(milk_rules) H I e vegetaties
view(Ths_items) g clus it oot vegetables root vagetables
Ths_freq <- itemFrequency(lhs_items) & i
# MeTorrpom) g guxvoTnTec oc dataframe g tropical fru, root vegetables tropical fruit
B
<
A

NV VYV YV VY Y Y Y

other vegetables,yogurt
other vegetables whole milk

whole milk, curd

yogut

whipped/sour cream



TéAoG, Ba dnNUIOUPYAOOUE MIO YPAPIKH TTOPAOTACT WE TO ggplot2 yia va aTTeEIKOVIOOUE T

OUXVOTNTA TWV TTPOIOVTWY TToU auvodeUouv To "whole milk".

® Rstudio - =] X
File Edit Code View Plots Session Build Debug Profile Tools Help
© -lopla- ) Go to file/function ~ Addins ~ RJ Project: (None) =
9 testr top_lhs Ihs_freq_df Ihs_items rules_df my_df milk_rules Groceries. % [7]  Environment History Connections Tutorial ==
SourceonSave | Q SRun | o B Source ~ @ I | [ Import Dataset ~ | < 391 M ~ | List ~ -
346 4 R~ | fh Global Environment ~
347 # Emloyl Twv top TPoiOVTWY
348 top_lhs < head(lhs_freq_df, 10) O Ths_items Formal class itemMatrix B
349 # EYKXTROT&OM KXl ®0pTwon ™G BLBALoBikng ggplot2 0 1st List of 4
350 install.packages (“ggplot2") —
331 1ibrarylogplots) Omilk_rules Formal class rules
352 O my_df 3 obs. of 3 variables
353 # Mquiovpyla ypaduic mapdoTaon pe ggplot2 my_matrix num [1:3,1:31 111222333
354 ggplot(top_lhs, aes(x - reorder(item, freq), y - freq)) + ST ot of 4
355 geom_bar(stat - "identity", fill - '[EEEEN") + Omylist List of )
356 coord_flip() + ) personal 3 obs. of 3 variables
357 Tabs(title = "Top MpoiévTa Tov Zuvodebouv To Whole MiTk", x = "MpotévTa”, y = "SuxvomTa)  © rare_items_df 12 obs. of 2 variables
358 theme_minimal() + =
350 theme(axis.text.x = element_text(angle = 45, hjust = 1)) O rules Large rules (32783 elements, 1.9 M8)
360 O rules_df 10 obs. of 7 variables
361 © top_5_rules Formal class rules
362 , Ot hs 10 obs. of 2 variables
‘
3601 | (Top Level) = Rscipt » O Ttop_rules Formal class rules .
values »
Console  Terminal Markers Background Jobs ==
R R440 - ~/ Files Plots Packages Help Viewer Presentation -0
The downloaded binary packages are in - ] P zoom  Fegot - O 4% Publish ~

C:\Users\mtsilogl\AppData\Local\Temp\RtmpSOPsS7\downloaded_packages
Loading required package: arules
Loading required package: Matrix

Top Mpoiévra Tou Zuvodetouv To Whole Milk

other vegetables

geon_bar (stat = "identity", fill = "#708000") +
coord_f1ipQ) +

Tabs (title = "Top NpotévTe Tou Suvobebouv To Whole Milk", x = "MpolévTa", y = "SuxvémnTa™) + citrus fruit
theme_minimal () +

theme(axis.text.x = element_text(angle = 45, hjust = 1))

pip fruit

Attaching package: ‘arules’ ot [
. rootvegetavies [
The following objects are masked from ‘package:base’:
o wocal ot |
abbreviate, write 3 oisuns [
8 whipea ]
> Tibrary(ggplot2) 8 whipedisour cream
> # AnuLovpyie YpedLKIG TpdoTaoNG e ggplot2 vter [ N
> ggplot(top_lhs, aes(x = reorder(item, freq), y = freq)) + ]

7
o

Vb
%
2
o

«

# Anuwoupyla ypadikng napdotaong pe ggplot2
ggplot(top_lhs, aes(x = reorder(item, freq), y = freq)) +
geom_bar(stat = "identity", fill ="#708090") +
coord_flip() +
labs(title = "Top Mpoidvta nmou Yuvodelouv to Whole Milk", x = "Mpoidvta", y = "Tuyxvotnta") +

theme_minimal() +

theme(axis.text.x = element_text(angle = 45, hjust = 1)) -

To ypdenua TTou TTPOKUTITEI ATTO TOV TTAPATTAVW KWOIKA ATTEIKOVICEI TIG OUXVOTNTEG
TWV apioTepWV TTAcupwv (LHS) Twy kavovwy mou £xouv wg 6egid TAeupd 10 "whole milk".
KdaBe utrdpa 010 ypA@nua avTioTOIXEI O€ €va CUYKEKPIUEVO TTPOIOV (ATTO TIG GPIOTEPEG
TTAEUPEG TWV KAVOVWYV), KOl TO UYOG TNG MTTAPAG BEiIXVEI TN CUXVOTNTA EUPAVIONS auToU ToU

OuUVOUAOHUOU OTO OUVOAO TwV CUVAAAaYWV.
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Top Mpoiévta TTou Zuvodeuouv To Whole Milk

other vegetables
yogurt

root vegetables
tropical fruit
rolls/buns

whipped/sour cream

MpoidvTa

butter
soda

pip fruit

citrus fruit

00
-7
=

ZuyvoTnTa
Ipagukr napdatacn 5 Top Mpoidvra mou Suvodsvouv to Whole Milk.

ZUYKEKPIYEVA, TO YpAenua BonBd va KaTavorjoouuE TIG OUXVOTNTEG WE TIG OTTOIEG Ol
KaTtavaAwTéG ayopdlouv KATTola TTPoidvTa TauTOXpova e To yaAa. Av évag ouvOuaouog
TTPOIGVTWYV £XEl UPNAR PTTdpa, auTd onuaivel 6T autdg 0 cUVOUACHOG ayopdleTal ouxva padi
ME TO YAAQ.

‘ETo1 Tapatnpouue o1 Ta 10 Kopugaia pepgovwpéva TTpoidvta TTou ayopdadovTal padi
Me 1O y&Aa gival:

1. Other vegetables
Yogurt
Root vegetables
Tropical fruit
Rolls/Buns
Whipped/sour cream
Butter
Soda
Pip fruit
0. Citrus fruit

= © N o gk~ DN

Ta ammoteAéopara TTou TTApoUCIAfoVTal OTOV TTiVAKA OEIXVOUV T OUXVOTNTA EJPAVIONG
OUYKEKPIMEVWV TTPOTOVTWY OTO apIoTEPS PEPOG (LHS) Twv KavOvwy CUCXETIONG TTOU £X0UV WG
0e€1a mAeupd (RHS) 10 "whole milk". Autég o1 ouxvoTNTEG AVTIKATOTITPICOUV TTOGO GUXVA TA

OUYKEKPIPEVA TTPOIGVTa ayopddovTal adi he To yaAa.



Flle  edit Lode WView Flots b»ession Buld  UDebug Fromle 100ls  He

Q - Cr ™ - | Go to fileffunction - Add
":ﬂ Arm2_180_212.R mylist milk_rules lhs_items
v Filter
item freq
other vegetables other vegetables 0.25664187
yogurt yogurt 0.19341126
root vegetables root vegetables 0.16843783
tropical fruit tropical fruit 013947928
rolls/buns rolls/buns 011078640

whipped/sour cream whipped/sour cream  0.09803401

butter butter 0.08049547
soda soda 0.07731137

pip fruit pip fruit 0.07678002
citrus fruit citrus fruit 0.07598300

/

s AvaAuTtiki E&éTaon Twv Mpoidvrwy:

» Other vegetables

ZuxvornTta: 25.66%

AvdaAuon: Ta other vegetables gival To TTpoIGV TTOU €U@AVICETAI TTIO CUXVA OTOUG
Kavoveg TTou TrepIAapBévouy 1o yaAa. Autd utTodnAwvEl 0TI OI KATAVOAWTEG TUXVA ayopdlouv
YOAa padi ge GAAa Aaxavikd, TToavwg yia va KaAUWouv TIG BIAaTPOQIKEG TOUG AVAYKEG HE

TTPOIOVTA UWNANG SIaTPOQIKNG agiag.
> Yogurt

Zuxvornta: 19.34%
AvdaAuon: To yogurt gival To deUTEPO TTIO CUXVA EPPAVICOUEVO TTPOIOV. H cuoxETion
QUTA PTTOPE VA OPEIAETAI OTO YEYOVOGS OTI TOOO TO YAAQ OO0 Kal TO YIA0UPTI €ival YOAAKTOKOMIKA

TTPOIOVTA, KAl Ol KATAVOAWTEG TTOU ayopdadouv To €va ival TBavo va ayopddouv Kai To GAAO.
» Root vegetables

ZuxvornTta: 16.84%

AvdAuon: Ta root vegetables éxouv e1Tiong uwnAni cuxvoTnTa.
» Tropical fruit

Zuxvornta: 13.95%
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AvaAuon: Ta tropical fruit epgavi¢ovral cuyvd padi Pe 1o YaAa, KATI TTOU ITTOPE va
UTTOONAWVEI OTI 01 KATAVOAWTEG TA ETTIAEYOUV YIA VO GUVOUACOUV TN GPECKAdA TWV QPOUTWY

ME TNV TTAOUCIa SIaTPOYPIKA agia Tou YAAAKTOG.
» Rolls/Buns

Zuxvornta: 11.08%
AvaAuon: Ta rolls/buns givail €miong éva kKoivd ouvodeUTIKO TOU YAAAKTOG. AUuTO

MTTOPEI va OXETICETAI E TO YEYOVOG OTI ATTOTEAOUV HIG BNUOQIAN €TTIAOYA yIa TTPWIVA A OVAK.
» Whipped/sour cream

Zuxvornta: 9.80%
AvaAuon: Ta whipped/sour cream gival GAAO éva TTPOIOGV TTOU CUXVE ouvodEUETal
amdé yaAa, Ocixvoviag OTI Ol KATOVOAWTEG MTTOPEI va TTPOTIJoUV va ayopddouv padi

YOAQKTOKOMIKG TTPOIOVTA YIQ TN MAYEIPIKA i TO WROIUO.
> Butter

2uyxvornta: 8.05%
AvdaAuon: To butter éxel etiong uwnAf ouxvotnTa sp@daviong padi ge 1o yaAa,
UTTOdNAWVOVTAG OTI Ol KATAVOAWTEG ouvOUAlouv cuyxvd auTd Ta dUO TTPOIGVTA OTIG AYOPEG

TOUG, TTIBAVOV yIa JAYEIPIKN 1] GANEG KABNUEPIVEG AVAYKEG.
> Soda

2uxvornTta: 7.73%
AvdAuon: Ta soda gp@avifovral padi he 10 yaAa o€ éva agloonueiwTo TooooTd
ayopwy, OegiXvoviag OTI O KATAVOAWTEG MTTOPEI va Ta ayopdlouv yia va KaAUyouv

OIAQOPETIKES BIATPOPIKEG AVAYKES i TTPOTIMNCEIG 0TV idla ETTIOKEWN OTO KATAOTNUA.
» Pip fruit

Zuyvotnta: 7.68%
AvdAuon: Ta pip fruit ayopdlovTal €TTiong ouxva Pe To YAAQ, evioxuovtag Tnv 1I0€a

OTI Ol KATAVOAWTEG TTPOTIHOUV VO OUVOUACOUV @POUTA PE YOAAKTOKOMIKA TTPOIOVTA.
» Citrus fruit

Zuyvotnta: 7.60%
AvdAuon: Ta citrus fruit eival To &ékaTo TTI0 cUYVE ayopalduevo TTPOoIdV Padi pe To

yaAa.



Ta atroteAéopaTa UTTOOEIKVUOUV CAPWS TA TTPOIOVTA TTOU Ol KATAVAAWTEG OUVHBWG
ayopdafouv padi pye 1o yaha. Ta "other vegetables" kair 1o "yogurt" €ivalr Ta 1O ocuyvd
OuVvOodEUTIKA TTPOIOVTA, eV Kail root vegetables kal whipped/sour cream gpgavifovTal €Triong
ouxvd. Auti n avdAuon pog BonBda va Katavorjooupe TIG OIATPOPIKEG TTPOTIMACEIS TWV
KATAVOAWTWY KAl VA TTPOCAPPOCOUNE KOAUTEPA TIG OTPATNYIKEG MAPKETIVYK Kal dlaxEipiong

OTTOBEPATWYV YIa VO KOAUWOUNE AUTEG TIG OVAYKEG.
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