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Περίληψη

Σκοπός της παρούσας διπλωματικής εργασίας είναι η ανάλυση και μελέτη δεδομένωνWeb
Analytics που προκύπτουν από την χρήση του εκπαιδευτικού οικοσυστήματοςUp2University
(Up2U). Το εκπαιδευτικό αυτό ψηφιακό οικοσύστημα (Virtual Learning Environment) δη-
μιουργήθηκε στα πλαίσια ενός ευρωπαϊκού ερευνητικού προγράμματος με στόχο την αποτε-

λεσματικότερη προετοιμασία των μαθητών για την τριτοβάθμια εκπαίδευση, και η δομή του

βασίστηκε στις αρχές του Next Generation Digital Learning Environment (NGDLE).
Τα δεδομένα αφορούν το στιγμιότυπο (e-Service) που δημιουργήθηκε για σχολεία της

Πολωνίας που συμμετείχαν στο πρόγραμμα και συλλέχθηκαν από το ανοιχτό λογισμικό συλ-

λογήςWeb Analytics τοMatomo κατά την περίοδο 8 Νοεμβρίου 2019 έως 25 Μαρτίου 2021
σε ακατέργαστη μορφή. Επομένως, ήταν απαραίτητη η πλήρης κατανόηση των μεταβλητών

και των τιμών τους, ο ενδελεχής καθαρισμός τους από θόρυβο, η αποκατάσταση των ελλι-

πών τιμών και η δημιουργία κατάλληλων πινάκων. Για την αντιμετώπιση των ελλιπών τιμών

έγινε χρήση της Επιβλεπόμενης Μεθόδου Μηχανικής Μάθησης k-Πλησιέστερων Γειτόνων
(kNN).
Η ανάλυση πραγματοποιήθηκε σε όλο το σύνολο δεδομένων, με το ενδιαφέρον της περι-

γραφικής και διευρευνητικής ανάλυσης να επικεντρώνεται στη χρήση της πλατφόρμας κατά

τη διάρκεια των κυμάτων της πανδημίας Covid-19 και της υποχρεωτικής τηλεκπαίδευσης,
και στο το πώς αυτό επηρέασε τις μετρικές που αφορούν τους επισκέπτες (Visitor Type), τη
δραστηριότητα (Activity Metrics) και τη μετρική Bounce Rate(%). Στη συνέχεια, για τη
μετρική Bounce Rate(%) εφαρμόζονται τα μοντέλα ταξινόμησης Logistic Regression, Ran-
dom Forest, Gradient Boosting, XGBoost, SVM ώστε να αξιολογηθούν και να συγκριθούν
ως προς την ικανότητά τους να κάνουν προβλέψεις και να ταξινομούν τη μετρική Bounce
Rate(%) σε Low Bounce Rate και High Bounce Rate. Τα μοντέλα εκπαιδεύονται πρώτα
με όλες τις μεταβλητές στο σύνολο δεδομένων σε baseline μορφή, εν συνεχεία με εφαρμο-
γή της μεθόδου διαδοχικής απαλοιφής μεταβλητών Recursive Feature Elimination (RFE),
και τέλος ερμηνεύεται η σημαντικότητα των μεταβλητών για τις δύο περιπτώσεις για την

καλύτερη κατανόηση των μοντέλων.

Λέξεις κλειδιά: Up2University (Up2U), Covid-19,Web Analytics, Next Generation
Digital Learning Environment (NGDLE), VLE, Matomo, Supervised Machine Learning,
Exploratory Data Analysis, kNN Αλγόριθμος, Ταξινόμηση, Random Forest, Gradient
Boosting, XGBoost, SVM, Feature Importance





Abstract

The purpose of this thesis is to perform an analysis and apply machine learning
models on web analytics extracted from the virtual learning environment (VLE) of the
Up2University (Up2U) platform. The VLE was created as part of a European research
project aiming to better prepare students for the Tertiary Education, and it was based
on the principles of Next Digital Learning Environment (NGDLE).

The data were collected in raw form, from the open-source web analytics tracker
Matomo, correspond to the polish e-service created for polish schools participating in the
project. The data entries start from 8th November 2019 and end on the 25th of March
2021. Exploratory data analysis was performed in order to understand the features,
their relationships, identify patterns and clean the data from missing values using kNN
Imputation.

The analysis was conducted on the whole range, however the descriptive part was
segmented into periods based on the Covid-19 pandemic waves in Poland and its impact
was studied on the metrics regarding Visitor Types, Activity Metrics, and the Bounce
Rate(%), for these periods. Next, machine learning classifiers are applied such as Logistic
Regression, Random Forest, Gradient Boosting, XGBoost and SVM are trained in their
baseline form on the whole data set and using all features. Their performance is evaluated
on their ability to predict the classes of the metric Bounce Rate(%) in classes of Low
Bounce Rate(%) and High Bounce Rate(%). After that, Recursive Feature Elimination is
performed and the models are re-trained and re-evaluated. Finally, the feature importance
is calculated and discussed for each model, in an attempt to further understand and
explain the models’ behaviour.

Keywords: Up2University (Up2U), Covid-19, Web Analytics, Next Generation Dig-
ital Learning Environment (NGDLE), VLE, Matomo, Supervised Machine Learning,
Exploratory Data Analysis, kNN Imputation, Classification, Random Forest, Gradient
Boosting, XGBoost, SVM, Feature Importance
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Kef�laio 1

Up2University Project

1.1 Στόχοι Προγράμματος

Το Up To University, ή Up2U εν συντομία, είναι ένα ηλεκτρονικό οικοσύστημα, βασισμένο
στις προδιαγραφές του Next Generation Digital Learning Environment (NGDLE) που δη-
μιουργήθηκε στα πλαίσια του ευρωπαϊκού προγράμματος "Up to University - Bridging the
gap between schools and universities through informal education". Το πρόγραμμα ξεκίνη-
σε 1 Ιανουαρίου 2017 και ολοκληρώθηκε στις 31 Μαΐου 2020, μετρώντας τη συνεργασία του

Πανευρωπαϊκού Ακαδημαϊκού-Ερευνητικού Δικτύου GÉANT, 18 μελών από 12 ευρωπα-
ϊκές χώρες, συμπεριλαμβανομένων Εθνικών Δικτύων Υποδομών Τεχνολογίας και ΄Ερευνας,

πανεπιστημίων και παρόχους υποδομών.

Κύριος στόχος του Up2U προγράμματος είναι η γεφύρωση του χάσματος μεταξύ δευτερο-
βάθμιας και τριτοβάθμιας εκπαίδευσης, με την ενσωμάτωση σύγχρονων τεχνολογικών και

ψηφιακών εκπαιδευτικών υπηρεσιών. Το πρόγραμμα στηρίχθηκε, επίσης, στην αξιοποίηση

τυπικών (Formal) και μη-τυπικών (Non Formal) μεθόδων εκπαίδευσης. Συνεπώς, η συνδυα-
σμένη εφαρμογή συγχρόνων και ασύγχρονων πρακτικών σε αυτό το διαδραστικό περιβάλλον

βάσει Project Based Learning (PBL) μεθόδων και την αμοιβαία υποστήριξη μεταξύ των μα-
θητών παρέχει μια πιο ολοκληρωμένη και δυναμική εκπαιδευτική εμπειρία που προετοιμάζει

τους μαθητές για τις προκλήσεις του πανεπιστημίου.
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1.2 UphresÐec tou Up2U

Oi uphresÐec touUp2U basÐzontai sthn enswmˆtwsh kai sunduasmì diafìrwn ergale-
Ðwn se èna èxupno kai kainotìmo oikosÔsthma. Parˆllhla, automatopoihmènec prosj kec
(add-ons) kai rujmÐseic gia kˆje ergaleÐo kajistoÔn thn platfìrma akìmh pio isqur .
Oi uphresÐec touUp2U eÐnai dunatì na qrhsimopoihjoÔn eÐte memonwmèna, eÐte wc mèroc
olìklhrou tou Up2U oikosust matoc.

'Ena shmantikì pleonèkthma autoÔ tou oikosust matoc eÐnai ìti oi qr stec èqoun, asfal ,
prìsbash se opoiad pote apì tic uphresÐec tou mèsw enìc monadikoÔ logariasmoÔ, qwrÐc
na apaiteÐtai dhmiourgÐa diaforetik¸n logariasm¸n gia kˆje ergaleÐo. Aut  hSingle Sign
On (SSO) tautopoÐhsh stoiqeÐwn, diasfalÐzei thn asfˆleia twn proswpik¸n stoiqeÐwn
tou ekˆstote qr sth.

Oi uphresÐec touUp2U pou apoteloÔn toUp2U Application Toolbox eÐnai oi ex c:

ˆ Moodle - mÐaLearning Management System(LMS) platfìrma basismènh se logi-
smì anoiqtoÔ k¸dika (open source software)pou bohjˆ sthn orgˆnwsh kai epÐbleyh
twn diadiktuak¸n majhmˆtwn

ˆ eduMEET - platfìrma anoiqtoÔ logismikoÔ, me asfal  leitourgÐa sto diadÐktuo
gia binteo-diaskèyeic ekpaideutikoÔ qarakt ra.

ˆ CERNBox - uphresÐa pou diatÐjetai mèsw upologistikoÔ nèfouc (cloud-based) kai
èqei sqediasteÐ stoCERN. ExuphreteÐ sthn apoj keush, sto sugqronismì kai sthn
koinopoÐhsh arqeÐwn metaxÔ qrhst¸n   omˆdwn qrhst¸n. H eÐsodoc sthn uphresÐa
eÐnai efikt  mèsw upologist , kinhtoÔ thlef¸nou,   tou diadiktÔou.

ˆ SWAN - Service for Web-based Analysis (SWAN), mÐa platfìrma pou epitrèpei th
dhmiourgÐa diadrastik¸n, yhfiak¸n tetradÐwn (notebook). Autˆ ta tetrˆdia mporoÔn
na perièqoun eikìnec, bÐnteo, programmatistikì k¸dika kai exis¸seic. H prìsbas 
touc eÐnai eÔkolh kai pragmatopoieÐtai mèsw touCERNBox.

ˆ eduOER - uphresÐa pou dÐnei prìsbash se ˆllec, dwreˆn ekpaideutikèc phgèc gia
kalÔterh antallag  plhrofori¸n.

ˆ SelCont - Synchronised eLearning Content (SelCont), h uphresÐa pou sugqro-
nÐzei ta bÐnteo twn dialèxewn me tic parousiˆseic tou maj matoc. ApaiteÐ elˆqisth
epexergasÐa gia thn proetoimasÐa tou maj matoc, en¸ den proôpojètei idiaÐtera pol-
lèc rujmÐseic sthn aÐjousa dialèxewn. H prìsbash eÐnai dunat  apì upologist ,
tˆmplet,   kinhtì thlèfwno. Sqediˆsthke apì to ergast rio Network Management
& Optimal Design (NETMODE) tou EMP.

ˆ DSpace - apojhkeutikìc q¸roc sto upologistikì nèfoc pou epitrèpei touc qr stec,
eÐte ekpaideutikoÔc eÐte majhtèc, na apojhkeÔoun arqeÐa, bÐnteo, fwtografÐec, arqeÐa
k.l.p.. H prìsbash eÐnai efikt  apeujeÐac apì toDSpace,   apì thn uphresÐaMoodle
tou Up2U.
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1.3 Arqèc tou Up2U

Pèran thc teqnologik c upodom c touUp2U kai twn proanaferjèntwn teqnik¸n uphresi-
¸n, to Up2U prìgramma sqediˆsthke kai bˆsei paidagwgik¸n jewri¸n kaj¸c kai thc idèac
pwc oi majhtèc prèpei na diajètoun sugkekrimènec dexiìthtec kai efìdia gia thn akadhma-
ðk  kai epaggelmatik  touc stadiodromÐa ston 21o ai¸na. Mèsw autoÔ tou sunduasmoÔ
thc teqnologik c kai paidagwgik c skopiˆc, to Up2U prìgramma stoqeÔei sthn anˆptuxh
twn ikanot twn twn majht¸n kai thn proetoimasÐa touc apì to sqoleÐo.

Parakˆtw parajètontai oi Arqèc � epijumhtèc dexiìthtec � tou Up2U me mia mikr  peri-
graf  gia thn kˆje arq .

ˆ Information (Arq  PlhroforÐac):

Anagn¸rish, entopismìc, epanˆkthsh, apoj keush, orgˆnwsh kai anˆlush yhfiak¸n
plhrofori¸n, anˆloga me th sqetikìthtˆ touc kai ton skopì pou exuphretoÔn.

ˆ Communication (Arq  EpikoinwnÐac):

EpikoinwnÐa se yhfiakì epÐpedo kai peribˆllon, koinopoÐhsh phg¸n mèsw hlektroni-
k¸n ergaleÐwn. EnjarrÔnetai akìmh h diˆdrash kai sunergasÐa me ˆllouc qr stec,
kaj¸c kai h summetoq  touc se koinìthtec   dÐktua gia enÐsqush thc diapolitismik c
suneÐdhshc.

ˆ Content-creation (Arq  DhmiourgÐac Perieqomènou):

DhmiourgÐa kai epexergasÐa nèou ekpaideutikoÔ perieqomènou, eÐte mèsw epexergast 
keimènou, eÐte epexergastèc eikìnwn kai bÐnteo. Dieukìlunsh se jèmata paragwg c
dhmiourgik¸n ekfrˆsewn me gn¸mona th mˆjhsh, axiopoi¸ntac eÔkola kai apotele-
smatikˆ pneumatikˆ dikai¸mata.

ˆ Safety (Arq  AsfaleÐac):

'Emfash sthn prostasÐa proswpik¸n dedomènwn, yhfiak c tautìthtac twn qrhst¸n
kai diasfˆlish asfaloÔc kai bi¸simhc leitourgÐac tou sust matoc.

ˆ Problem-solving (Arq  EpÐlushc Problhmˆtwn):

Anagn¸rish kai entopismìc twn yhfiak¸n anagk¸n twn qrhst¸n me skopì thn orj 
l yh apofˆsewn wc proc ta yhfiakˆ ergaleÐa pou touc diatÐjentai. Tautìqrona
elègqetai p¸c mporoÔn na didaqjoÔn pio afhrhmènec ènnoiec kai probl mata, me
dhmiourgikì trìpo, mèsw aut¸n twn yhfiak¸n ergaleÐwn.
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Oi parapˆnw arqèc � epijumhtèc dexiìthtec � enisqÔontai apì thn enswmˆtwsh ekpai-
deutik¸n mejìdwn en¸ h sumplhrwmatik  qr sh twn yhfiak¸n ergaleÐwn, anadeiknÔei to
epijumhtì apotèlesma kai ton skopì tou progrˆmmatoc.

To sq ma pou akoloujeÐ deÐqnei ton pur na thc idèac touUp2U progrˆmmatoc kai ta epÐ
mèrouc tm mata apì ta opoÐa apartÐzetai. Xekin¸ntac apì ton eswterikì kÔklo, oiApara-
Ðthtec dexiìthtec enìc foitht  ston 21o ai¸na , pou apoteloÔn kai ton epijumhtì stìqo. Au-
tèc oi dexiìthtec ja prèpei na arqÐsoun na kalliergoÔntai,  dh, apì th deuterobˆjmia ekpa-
Ðdeush. Efarmìzontac, loipìn,Ekpaideutikèc Mejìdoucìpou o majht c katèqei kentrikì
rìlo ( learner-centered education), ìpwc Mˆjhsh mèsw 'Ergou (Project Based Learning),
Biwmatik  Mˆjhsh ( Experiential Learning), Antestrammènh tˆxh (Flipped Classroom),
Mˆjhsh bˆsei SenarÐou (Scenario-based Learning), Mˆjhsh bˆsei Tìpou ( Place-Based
Learning), o ekpaideutikìc epiqeireÐ na anadeÐxei autèc tic dexiìthtec se kˆje majht . O
trÐtoc kÔkloc,Teqnologikˆ ergaleÐa kai lÔseic, apoteleÐ to mèso pou qrhsimopoieÐ o ek-
paideutikìc kai {ntÔnei}, me trìpo sumplhrwmatikì, tic ekˆstote ekpaideutikèc mejìdouc.
'Ola ta parapˆnw perilambˆnontai, telikˆ, stic Yhfiakèc Ikanìthtec ,   alli¸c tic Arqèc
tou Up2U, pou exasfalÐzoun th sunoq  ìlwn twn epipèdwn kai antapokrÐnontai stouc
stìqouc pou èqoun tejeÐ ex' arq c.

Sq ma 1.1: Arqèc touUp2U kai ekpaideutikèc mèjodoi
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1.4 Arqitektonik  kai Sqediasmìc tou Up2U

Gia ton poikilìmorfo trìpo leitourgÐac tou, to Up2U, apoteleÐtai apì diaforetikˆ lo-
gismikˆ kai prwtìkolla leitourgÐac pou ja prèpei na allhlepidroÔn kai na epikoinwnoÔn
metaxÔ touc, qwrÐc na parembaÐnoun sthn empeirÐa tou qr sth. H arqitektonik  tou oiko-
sust matoc epomènwc, basÐzetai sth dialeitourgikìthta tou sust matoc kai sugkekrimèna
se ergaleÐa ìpwc toLearning Tools Interoperability (LTI) kai to Experience API (xAPI).
Autˆ epitrèpoun thn epal jeush stoiqeÐwn kai thn enswmˆtwsh sumplhrwmatik¸n ekpai-
deutik¸n ergaleÐwn stic kÔriec uphresÐec thc platfìrmac kai stoLMS, en¸ parˆllhla,
antallˆssoun dedomèna metaxÔ twn uphresi¸n kai enìcLearning Record Store (LRS)pou
apojhkeÔei dedomèna gia peraitèrwLA melèth. H sÔndesh twn qrhst¸n eÐnai efikt  mèsw
elègqou tautopoÐhshcSSOkai ˆfixh se selÐda thc LMS platfìrmac Moodle.

Sto sq ma pou akoloujeÐ anaparÐstatai h arqitektonik  touUp2U Application Toolbox,
oi epÐ mèrouc uphresÐec kai prwtìkolla dialeitourgikìthtac ta opoÐa efarmìzontai gia thn
epikoinwnÐa metaxÔ aut¸n.

Sq ma 1.2: Arqitektonik  tou Up2U
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1.4.1 Stigmiìtupa - e-Service

Me thn parapˆnw arqitektonik  to Up2U prìgramma egkatèsthse thn platfìrma tou se
sqoleÐa thc Eur¸phc pou summeteÐqan se autì. H arqik  egkatˆstash touApplication
Toolbox,  tan to Kentrikì Stigmiìtupo ( Central e-Service). Apì autì, proèkuyan kai ta
upìloipa stigmiìtupa, ta Ejnikˆ Stigmiìtupa ( National e-Service), prosarmosmèna stic
anˆgkec kai proôpojèseic twn sqoleÐwn sth LijouanÐa, thn OuggarÐa kai thn PolwnÐa. Ta
dedomèna apì ta Stigmiìtupa thc LijouanÐac, thc PolwnÐac kai thc OuggarÐac (Lithuanian,
Polish, Hungarian e-Services) sullègontai kentrikˆ qrhsimopoi¸ntac to Learning Locker
kai thn efarmog  tou Matomo ¸ste na diasfalisteÐ h sunoq  sto prìgramma kai na
upˆrqei omoiogen c axiolìghsh kai beltÐwsh.

Sq ma 1.3: Stigmiìtupa tou Up2U

Central e-Service - Kentrikì Stigmiìtupo

To Kentrikì Stigmiìtupo apoteleÐ ton arqikì sqediasmì tou Application Toolbox, pˆnw
ston opoÐo basÐsthkan kai ta upìloipa stigmiìtupa. H efarmog  tou KentrikoÔ Stigmio-
tÔpou energopoi jhke sth GermanÐa, thn Ellˆda, to Isra l, thn ItalÐa, thn PortogalÐa
kai th SlobenÐa. 'Opwc anafèrjhke prohgoumènwc, ta dedomèna apì ìlec tic efarmogèc
sullègontai kentrikˆ. Se kˆje q¸ra ìpou to prìgramma tèjhke se efarmog  prohg jhke
ekten c parousÐash twn leitourgi¸n tou kaj¸c kai katˆllhlh ekpaÐdeush twn ekpaideu-
tik¸n pou ja to qrhsimopoioÔsan.
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Lithuanian e-Service - Lijouanikì Stigmiìtupo

To Lijouanikì Stigmiìtupo tèjhke se leitourgÐa to 2018, Ôstera apì parousiˆseic kai
ekpaideÔseic se pˆnw apì 50 sqoleÐa endiaferìmena gia th qr sh touLMS Moodle. Sta-
diakˆ, h efarmog  thc upodom c touUp2U exapl¸jhke se perissìtera sqoleÐa dhmiour-
g¸ntac thn anˆgkh gia th dhmiourgÐa miac ejnik cUp2U upodom c, thnNational Up2U
upodom . H efarmog  touNational Up2U pragmatopoi jhke me thn sunergasÐa tou Pa-
nepisthmÐou TeqnologÐac tou Kˆounac (KTU) kai tou LijouanikoÔ DiktÔou 'Ereunac kai
EkpaÐdeushcLITNET .

Sq ma 1.4: UphresÐec kai dom  tou LijouanikoÔ StigmiotÔpou

'Opwc faÐnetai kai sto Sq ma 3.5, h dom  tou LijouanikoÔ StigmiotÔpou basÐzetai se mÐa
Multi-Tenant arqitektonik , dhlad  logismikì pou mporeÐ na moirasteÐ se perissìterouc
diakomistèc, basismènh stoMoodle. Se aut n prostèjhkan perissìtera add-ons tou
Up2U Application Toolbox, en¸ h qr sh touc  tan efikt  mèsw thc Single Sign On
(SSO) uphresÐac.
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Polish e-Service - Polwnikì Stigmiìtupo

To Polwnikì Stigmiìtupo xekÐnhse to 2018 Ôstera apì summetoq  15 sqoleÐwn sto
prìgramma SuneqoÔc Epaggelmatik c EkpaÐdeushc (Continuous Professional Develop-
ment), me th stadiak  prosj kh perissìterwn sqoleÐwn anˆ ta èth. To endiafèron gia
thn platfìrma koruf¸jhke me thn anak ruxh thc pandhmÐac touCovid-19kai thn epibol 
twn perioristik¸n mètrwn. Perissìtera apì 141 lÔkeia kai 551 kajhghtèc xekÐnhsan na
qrhsimopoioÔn thnUp2U platfìrma.

openUp2U e-Service

To openUp2UeÐnai èna stigmiìtupo pou ègine diajèsimo sthn ekpaideutik  koinìthta thn
25h MartÐou 2020. ApoteleÐ èna stigmiìtupo, sunergasÐac touUp2U kai tou Mid Sweden
University (MIUN) pou dhmiourg jhke wc mia nèa uphresÐa touUp2U ¸ste na exuphre-
teÐ ìlouc touc EurwpaÐouc qr stec en mèsw thcCOVID-19 pandhmÐac kai tic auxhmènec
z thshc se uphresÐec thlekpaÐdeushc.

Basikèc uphresÐec touopenUp2U tan to Moodle, eduMEET, SWAN, CERNBox, ìpwc
autˆ exhg jhkan sthn Parˆgrafo 1.2.

9



10



Kefˆlaio 2

Web Analytics

2.1 Web Analytics

O sÔgqronoc trìpoc zw c eÐnai sunufasmènoc me efarmogèc diadiktÔou (web-based appli-
cations), oi opoÐec se sunduasmì me ta poluqrhstikˆ ergaleÐa tou q¸rou thc Anˆlushc,
apoteloÔn mia entupwsiak  phg  plhrofìrhshc thc sumperiforˆc twn qrhst¸n. Kˆje
forˆ pou ènac qr sthc eisèrqetai se mia istoselÐda (webpage), epilègei ènan sÔndesmo
(hyperlink), {katebˆzei} èna arqeÐo (download),   apl¸c plohgeÐtai sto diadÐktuo, af nei,
pollèc forèc en agnoÐa tou, èna Ðqnoc. Blèpontac tic eukairÐec pou phgˆzoun apì autì, o
epiqeirhmatikìc kìsmoc èqei strèyei to endiafèron tou kai ependÔei me ameÐwto rujmì sto
q¸ro twn Web Analytics.

Orismìc 1. SÔmfwna me toWeb Analytics Association (2008), ta Web AnalyticsorÐzo-
ntai wc h mètrhsh, sullog , anˆlush diadiktuak¸n plhrofori¸n me skopì thn katanìhsh
kai beltistopoÐhsh thc qr shc tou diadiktÔou.

Sunep¸c, ta Web Analytics qrhsimopoioÔntai wc mèso apìkthshc plhrofori¸n tìso gia
thn sumperiforˆ tou qr sth, ìso kai gia tic anˆgkec autoÔ sto diadÐktuo, ¸ste na e-
ntopisjoÔn shmeÐa beltÐwshc thc empeirÐac tou kai na elaqistopoihjoÔn ta sfˆlmata.
Upˆrqoun pollˆ logismikˆ Web Analytics me dunatìthta sullog c tìso posotik¸n ìso
kai poiotik¸n parathr sewn kai mporeÐ na eÐnai eÐte Anoiqtˆ/ EleÔjera (Free Open Sou-
rce (FOSS)), eÐte Idiotag  (Proprietary), eÐte na parèqontai apomakrusmèna wc UphresÐa
(Service Hosted Software). Kajènac apì autoÔc touc treic tÔpouc logismikoÔ èqei pleo-
nekt mata kai meionekt mata pou kajorÐzontai apì thn epijumht  qr sh.

Ston parakˆtw pÐnaka sunoyÐzontai merikˆ apì ta pio dhmofil  logismikˆ pou diatÐjentai
gia sullog  Web Analytics, h etaireÐa pou ta èqei dhmiourg sei, o tÔpoc touc (an eÐnai,
dhlad , anoiqtì, idiotagèc logismikì   an parèqetai wc uphresÐa) kaj¸c kai mÐa endeiktik 
tim .
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EtaireÐa Logismikì Tracking
Method

EÐdoc
ErgaleÐou

Tim 

Google Google
Analytics

Cookies via
JavaScript

Hosted
Software as

service

Free
(Standard)

150,000
Annual

(Premium)

Matomo
(former Piwik)

Matomo JavaScript,
Web log �les

FOSS Free, From 29$
per month

(Cloud)

Adobe Systems Adobe
Analytics

Cookies via
JavaScript

Hosted
Software as

service

Negotiable

Yandex Yandex
Metrica

Cookies via
JavaScript

Hosted
Software as

service

Free

Yahoo! Yahoo!Web
Analytics

Cookies via
JavaScript

Hosted
Software as

service

Free

Mixpanel Mixpanel Cookies via
JavaScript

Hosted
Software as

service

Free, Monthly
plans

StatCounter StatCounter Cookies via
JavaScript

Hosted
Software as

service

Free, Monthly
plans

Hotjar Hotjar Cookies via
JavaScript

Hosted
Software as

service

Free, Business
plans

- Open Web
Analytics

JavaScript or
PHP pagetag

FOSS Free

IBM Tealeaf CX Network
Tra�c Monitor

Proprietary Business plans

Amplitude Amplitude Cookies via
JavaScript

Hosted
Software as

service

Free, Business
Plans

PÐnakac 2.1: LogismikŴeb Analytics

Apì ta parapˆnw, megalÔtero merÐdio sthn agorˆ katèqoun taGoogle Analytics wc to
dhmofilèstero mèso sullog c Web Analytics.
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