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MARKO TKALCIC
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2 MARKO TKALCIC

ho Thal

. . . . A Human-Centered
* Redni professor na Univerzi na Primorskem P?:;'F;";E;;V:t" ere
orintelngen
Pers_onal?zed
* Raziskovalno aktiven na podro¢jih uporabniskega modeliranja in priporocilnih sistemov sl
* Organizator mednarodnih konferenc ACM UMAP, ACM RecSys, ACM |UI Eg}ggf:ﬁt;r:g
Personalized
* Predsednik programskega odbora ACM UMAP 2021 L
* Urednik
Group
* A Human-Centered Perspective of Intelligent Personalized Environments and Systems, 2024 Recommender

NHEUS
* Group Recommender Systems, 2nd ed., 2023

Second Edition

* Emotions and Personality in Personalized Services, 2016

« Clan uredniskih odborov: Springer User Modeling and User-adapted Interaction, ACM
Transactions on Recommender Systems
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3 PRIPOROCILNI SISTEMI - HISTORICNI KONTEKST

* Konec '90 - cilj: razbremenitev uporabnika (prevec vsebin)

e Klasi¢na zasnhova

TV Prihodnosti, November 2025
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4 PRIPOROCILNI SISTEMI - HISTORICNI KONTEKST

* Konec '90 - cilj: razbremenitev uporabnika (prevec vsebin)

e Klasi¢na zasnhova
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5 PRIPOROCILNI SISTEMI - HISTORICNI KONTEKST

* Konec '90 - cilj: razbremenitev uporabnika (prevec vsebin)

e Klasi¢na zasnhova
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6 NETFLIX PRIZE

* Netflix tekmovanje

* Nagrada: IM USD

EROOOFNE<
@ |5(2(1[4]3]1]2
® BhREIs
® [1201[43[3]3 LRI
@ |1]4]2]3]4]3]5

o
%y

& y
TV Prihodnosti, November 2025 - P fami




7 GLASBA

GLASBA )

EEOOOEN< . Ea
@ |[5]2]1]4]3]1]2
® BEBERES
® 12011413133 algoritem
@ |1]4]2]3]4]3]5

o
%y

| | ® L
TV Prihodnosti, November 2025 - P : famnit

&
i




8 NAKUPI
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9 LJUDJE

LJUDJE @ tinder
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|0 DIGITALNE SLEDI

* Priporocilni sistem potrebuje digitalne sledi uporabnikov

* ¢im veg, ¢im kvalitetnejse
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® BiRLEE:
® 21114130313 algoritem
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* Kompleksni algoritmi znajo dobro "iztisniti" informacijo iz podatkov -> napovedovanje
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|1 THE NETFLIX STORY

* Neil Hunt (Netflix), RecSys 2014 : Quantifying the Value of Better Recommendations™:
* We optimize for hours of viewing...

 ..but all hours are not equal
¢ Addiction
* Compelling
* We might be optimizing for addiction over compelling

* How to qualify the viewing hours?

*https://youtu.be/lYcDR8z-rRY?t=4727
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12 KOMU SLUZI?

Kdo je uporabnik priporocilnega
sistemal

/“*( /—-\/'—‘3/’_\

/J Conversion
\C Retention
* Uporabnik?

\<}/l

NG

S
* Ponudnik? Eater
* Tretji deleznik?
T : : @R ) ST
* Vecdelezniska perspektiva (Multi- A Faimess \ﬁ m .
~ Earnings *
stakeholder RS) ST

C reliability J
Restaurant Partner Delivery Partner A s

Multi-stakeholder Recommendation and its Connection to

Multi-sided Fairness’
Himan Abdollahpouri Robin Burke
University of Colorado Boulder, USA

himan abdollahpouri@colorado.edu

University of Colorado Boulder, USA
X robin.burke@colorado.edu
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13 NATANCNOST NIVEC DOVOL]

* V zgodnijih letih: glavni cilj je natancnost priporocil
* Danes: dovolj dobre, ne popolne napovedi

* Novi cilji platform (deleznik!):
e Zadrzevanje
» Zadovoljstvo

* Dolgorocna vrednost
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|4 ZAUPANIJE IN RAZLOZLJIVOST

* Uporabnik zeli obcutek nadzora
» "Zakaj mi je bila ta vsebina priporocena?"
* Razlozljivost (explainability) priporoclnih modelov

* Transparentna povratna informacija

 Zaupanje (trust)

* Se veca s transparentnostjo
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15 RAZNOLIKOST

* Algoritmicni mehurcki (algorithmic confounding, filter bubble)

* Uporabnik prejema podobna priporocila

* Nove metrike:
* Raznolikost (diversity)

* Presenecenje (serendipity)
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16 ETICNIVIDIKI

* Pristranskost (bias) v priporocilnih modelih

* Pristranskost v podatkih

* Tveganje: dominacija globalnih produkcij

* Priloznosti:

* Vidnost lokalnih ustvarjalcev s premisljeno personalizacijo (raznolikost)
 Kulturna raznolikost

Elahi, M., Kholgh, D. K., Kiarostami, M. S., Saghari, S., Rad, S. P, & Tkalcic, M. (2021). Investigating the impact of recommender systems on user-based and item-based popularity bias.
Information Processing & Management, 58(5), 102655. https://doi.org/10.1016/j.ipm.2021.102655
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17 OKOLJSKIVIDIKI
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[measured] Energy Consumed (in kWh)
Recommender

PR W e o o0 * Energetska poraba kompleksnih modelov
é 1.8 %

& 21“ Algorithm Type \4 ) o o o o Ve
S 16 ®  Decp Learing (Exccuted on GPU) * Pozresni modeli niso nujno najboljsi
91.4 K 12.18‘% #  Traditional (Executed on CPU)

(8] #  Traditional (Executed on GPU)
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# BPRRE(1) @ LightGCNFE (8) @® NeuMFRE (15)
@® DGCFRE (2) @® MacridVAERE (9) #  Popularity®? (16)
@® DMFRE(3) @® MultivAERE (10) ®  Popularity®” (17)
#®  ImplicitMF< (4) ® NAISRE (11) @® RecVAER? (18)
#  ItemKNNLK (5) @ NCLR8(12) @® SGLR8(19)

®  ItemKNNRE (6) @® NGCFRE (13) #® SVDRF(20)

8 temKNNRP (7) ®  NMFRP (14) #®  UserkKNNEK (21)

Lukas Wegmeth, Tobias Vente, Alan Said, and Joeran Beel. 2025. Green Recommender Systems: Understanding and Minimizing the
Carbon Footprint of Al-Powered Personalization. ACM Trans. Recomm. Syst. Just Accepted (September 2025). https://doi.org/10.1145/3768626
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18 ZAKLJUCEK

Zacetki: orodje za uporabnika

* Korporacije prevzamejo moc v priporocilnih sistemih

Natancnost napovedi ni vse

Eticni vidiki

Okoljski vidiki
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HVALA
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