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Odporucanie

Motivacia:
odstranit pretazenie mnozstvom informacii

Uloha:
personalizovany vyber relevantnych poloziek pre
pouzivatela
Ciele:
znizenie zatazenia pouzivatela,

zlepsenie pouzivatel'ského zazitku,

zvysenie predaja, ..




Zakladné pristupy

Neighborhood
based Model based

Latent
factors

Matrix Factorization
Neural Networks




Historia

GrouplLens - vyskumna skupina (est. 1992)

Amazon - odporucanie v e-commerce

e vynalez item-based collaborative filtering (1998)"**

Netflix - Netflix Prize (2006)
e 100 milionovy dataset hodnotenia filmoyv,
e potreba zlepsit RMSE o0 10%, vyhra 1 milién USS,

e pokracovanie sa nekonalo.

1) https://dl.acm.org/citation.cfm?doid=371920.372071
2) https://ieeexplore.ieee.org/document/1167344
3) https://www.google.com/patents/US6266649
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Odporucanie stretneme najma v e-shopoch

o

Mohlo by sa vam pacit

LAST MINUTE: Jarna dovolenka Vyhlad na Tatry, wellness a 2 deti Kurz na klavir, organ alebo kurz spevu
s wellness a polpenziou zdarma v hotel Tulipan***
© RuzZomberok © Vysoké Tatry - Tatranska Lomnica © Trnava a Bratislava
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Ako v praxi?

Odporucanie pozname najma z online obchodov.
Dnes si ale ukazeme zaujimave pripady pouzitia aj vinych
doménach:

e Sport,

o reality,

e Ubytovanie,

e zdravotnictvo.




Sport - stavkovanie

Odporucanie pri tipovani futbalovych zapasov.

e Na ktory zapas vsadit?

e Kol'ko tipovat? (z pohl'adu financii)

e Na ktory tim stavit”? (predpoved vyhry)
Vyber ¢rt: OneR, InfoGain, GainRatio a korelacia
Vyznamne crty: nedavne vysledky zapasov, rozdiely v

pocte golov, H2H hry

Pessemier et al.: Recommendations for sports games to bet on (2018)
http:/toinebogers.com/workshops/complexrec2018/resources/proceedings.pdf
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Sport - stavkovanie

Predikcia timu, ktory zvitazi:
e najlepsSie RandomForest (54,37% UspesSnost’),

e za predpokladu, ze vzdy vykoname stavku na vsetko.

Odporucanie:
e vyber vhodnych stavok,

e Vvyuziva viaceré stratégie tipovania (zavisi od
pouzivatela),

e overenie simulaciou.

Pessemier et al.: Recommendations for sports games to bet on (2018)
http:/toinebogers.com/workshops/complexrec2018/resources/proceedings.pdf
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Sport - stavkovanie
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Pessemier et al.: Recommendations for sports games to bet on (2018)
http:/toinebogers.com/workshops/complexrec2018/resources/proceedings.pdf
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Sport - stavkovanie

League Accuracy | Kernel C Reduction technique
LaLiga 55.30% linear 0.5 PCA

Premier League 60.09% radial 1 GainRatio/Corr.
Serie A 57.83% linear | 0.125 None
Bundesliga 51.87% sigmoid | 4.0 None

Pro League 49.52% radial 2.0 GainRatio

Table 3: The LibSVM parameters with the highest accuracy.

Problémy:
e nemoznost pouzit'krizovu validaciu pre overenie,

e kazdy chce tipnut'spravne.

Pessemier et al.: Recommendations for sports games to bet on (2018)
http:/toinebogers.com/workshops/complexrec2018/resources/proceedings.pdf
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Odporucanie domov

Personalizované odporucanie domov je narocne.
Kazdy produkt je predany len raz.

Priemerny American vybera dom 4.3 mesiaca.

'udi prvykrat 78% absolvuje sukromnu

kupuje dom - prehliadku domu

42%

navstivi “otvoreny”
dom

Kupuje dom

. 43%
online

79%

Ringger et al.: Finding Your Home: Large-Scale Recommendation in a Vibrant Marketplace (2018)
http:/toinebogers.com/workshops/complexrec2018/resources/proceedings.pdf
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Odporucanie domov
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Figure 3. Illustrative depiction of the User-Item matrix
for traditional e-commerce vs. home shopping.

Hybridny pristup:
e kolaborativny pristup (pre dlhSie zverejnené domy),
e obsahovy pristup (pre nové domy),

e zaver: kombinacia vysledkov z oboch odporucacov.

Ringger et al.: Finding Your Home: Large-Scale Recommendation in a Vibrant Marketplace (2018)
http:/toinebogers.com/workshops/complexrec2018/resources/proceedings.pdf



http://www.zillow.com
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Odporucanie domov

malé podmatice

Kolaborativny pristup: |

v
e |mplicit Matrix Factorization @

for collaborative filtering,

. . - . -~ e Traditional E-commerce Home Market
e aplikuju pritom na kazdy
1A A&t Figure 3. Illustrative depiction of the User-Item matrix
re g lon zZv I d St r for traditional e-commerce vs. home shopping.

e signal implicitnej spatne;
vazby: €as pritomnosti na
stranke s detailom domui.

Ringger et al.: Finding Your Home: Large-Scale Recommendation in a Vibrant Marketplace (2018)
http:/toinebogers.com/workshops/complexrec2018/resources/proceedings.pdf
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Odporucanie domov
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Figure 6. GBDT content model feature importance

vyuziva Gradient NajddlezitejSie &rty: PSC,
Boosted Decision pocet dni zverejnenia,
Tree (GBDT). region, cena.

Ringger et al.: Finding Your Home: Large-Scale Recommendation in a Vibrant Marketplace (2018)
http:/toinebogers.com/workshops/complexrec2018/resources/proceedings.pdf
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Odporucanie domov

Metric Relative Uplift ' w= Collaborative Filtering

Content-Based
0.008 -

Home click-through rate +14.30%

0.006 4

g
Home agent contact rate +17.20% 0004
Home save rate +18.60% 000z
0 oo 100 150 200 250 350
Home share rate T l 3 ' 70 A) Mean Days-On-Market in top 10 results
Table 1. Impact of home recommendations on website Figure 7. Mean days on the market for content-based
metrics. and collaborative filtering models.

Ringger et al.: Finding Your Home: Large-Scale Recommendation in a Vibrant Marketplace (2018)
http:/toinebogers.com/workshops/complexrec2018/resources/proceedings.pdf
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Personalizacia recenzii

Cim sa zaoberali:
e Personalizované odporucanie recenzii hotelov.

e Vizualizacia recenzii, pre zlepsenie rozhodovania
pouzivatela.

e Preskumanie mechanizmoyv, ktoré umoznuju
pouzivatelom kontrolovat'vizualizaciu.

Bardu et al.: Designing Interactive Visualizations of Personalized Review Data for a
Hotel Recommender System (2018) (http://ceur-ws.org/Vol-2222/paper2.pdf)



http://ceur-ws.org/Vol-2222/paper2.pdf

Personalizacia recenzii

Personalizované odporucanie recenzii hotelov

e prioritizujeme recenzie, ktoré sa zaoberaju tym, ¢o
pouzivatel'a zaujima (napr. makkost matracov),

e prioritizujeme recenzie od l'udi, ktori sa podobaju na
pouzivatela (napr. biznismen).

e Vznika implicitna socialna siet’

Bardu et al.: Designing Interactive Visualizations of Personalized Review Data for a
Hotel Recommender System (2018) (http://ceur-ws.org/Vol-2222/paper2.pdf)
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Ziskavanie preferencii pouzivatela. Pouzivatelia mézu chytit-a-pustit relevantné témy z kategérii
nalavo do preferencii napravo. Posuvniky sa vyuzivaju na prisposobenie dblezitosti kazdého atributu.

Bardu et al.: Designing Interactive Visualizations of Personalized Review Data for a
Hotel Recommender System (2018) (http://ceur-ws.org/Vol-2222/paper2.pdf)



http://ceur-ws.org/Vol-2222/paper2.pdf

Review

y v
Content Author
l v v v v
Number of ot
preferences Rating behavior Travel profile Preferences . Ying
mentioned (similar hotels)
l v
Content User

similarity score

similarity score

v

Relevance score

Vypocet skore relevancie pre recenziu. Recenzia sa zobrazuje pri odpordc¢anom hoteli.

Bardu et al.: Designing Interactive Visualizations of Personalized Review Data for a
Hotel Recommender System (2018) (http://ceur-ws.org/Vol-2222/paper2.pdf)
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Bardu et al.: Designing Interactive Visualizations of Personalized Review Data for a
Hotel Recommender System (2018) (http://ceur-ws.org/Vol-2222/paper2.pdf)
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Ester

Patrick

+
'+ |bed

Reviews about "staff" for Hotel A

Ester
3 June 2017

Unfortunately, the receptionist was quite impolite to us
during check-in and check-out. [show entire review]

Patrick
15 May 2017

The staff was very unfriendly!

Ester

Hotel A

+ + + + + + +F++++

Ester's Reviews
Hotel A Hotel A
3 June 2017

Good location within walking distance to the city center
and the main attractions. The beds were very comfortable
and there were plenty of pillows. Unfortunately, the
receptionist was quite impolite to us during check-in and
check-out.

Hotel B
Hotel B

24 August 2017

Comfortable beds and very friendly staff. We enjoyed our
stay! Hotel C

Bardu et al.: Designing Interactive Visualizations of Personalized Review Data for a
Hotel Recommender System (2018) (http://ceur-ws.org/Vol-2222/paper2.pdf)
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Personalizovana kontrola symptomov

Vyhladavanie sa vyuziva na odhalenie ochoreni pred tym,
nez navstivite odbornika.

1% dopytov v Googli smeruju na symptémy (Pinchin. 2016)
Hlavny problém: dokaze nahradit'lekara?

Mozné riesenie: Kontrolovanie symptonov cez
Specializované systémy

Pinchin: Personalized symptom checker using medical claims (2016)
https://blog.google/products/search/im-feeling-yucky-searching-for-symptoms/

Kafle et al.: Personalized symptom checker using medical claims (2018)

http://ceur-ws.org/Vol-2216/healthRecSys18_paper_1.pdf
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Personalizovana kontrola symptomov

Problémy sucastnych systéemov:

e vyzaduju zadanie symptomov od pouzivatela (bez
kontextu),

e niektoreé sa s nim snazia interagovat'a ziskavat' dalsSie
informacie,

e potreba manualnej anotacie bazy znalosti,

e nezohladnuju viaceré bazy znalosti.

Kafle et al.: Personalized symptom checker using medical claims (2018)

http://ceur-ws.org/Vol-2216/healthRecSys18_paper_1.pdf
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Personalizovana kontrola symptomov

Autori navrhli systém na kontrolovanie priznakov.
Vyuzivajd a kombinuju overené lekarske zdroje’.
Automatizované vytvorenie BZ vyladené medikmi.

System vyzaduje od pouzivatela zadanie symptémoyv, ale
autori sa snazia aplikovat'rozne NLP pristupy na redukciu
sumu textu.

: : Kafle et al.: Personalized symptom checker using medical claims (2018)
. . . . .
‘,‘ datalys " https:/www.ncbi.nim.nih.gov/pubmed http://ceur-ws.org/Vol-2216/healthRecSys18_paper_1.pdf
25/30
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Personalizovana kontrola symptomov

Na zaklade symptomov sa snazia urcit'diagnostiku, pricom
vyuzivaju historické lekarske zaznamy pouzivatela -
personalizacia.

e systém na zaklade priznakov a demografie urcCi
diagnozu a nasledne vysledky preusporiada s vyuzitim
historie diagnoz pacienta.

Kafle et al.: Personalized symptom checker using medical claims (2018)

1,‘ datalys 1) https:/www.ncbi.nim.nih.gov/pubmed http://ceur-ws.org/Vol-2216/healthRecSys18_paper_1.pdf
26/30
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Kafle et al.: Personalized symptom checker using medical claims (2018)

http://ceur-ws.org/Vol-2216/healthRecSys18_paper_1.pdf


http://ceur-ws.org/Vol-2216/healthRecSys18_paper_1.pdf

Most frequent Providers' Specialty

Pryscat reracy | 225+
Oapecic srpery [N 2077%
p— R

Family practice - 10.19%

Neuology | 577%
Md . 4.98%

0 10 20 30 40 S0 60 70 80 90 100

Most frequent Place of Service

once N ¢ 5o%
Hospital _ 15.85%
On Campus-Outpatient Hospital - 8.77%
Inpatent Hosptal . 4.86%
Ambulatory Surgical Center [JJ] 4.66%
Home ] 227%

0 10 20 30 40 S0 60 70 80 90 100

Kafle et al.: Personalized symptom checker using medical claims (2018)

http://ceur-ws.org/Vol-2216/healthRecSys18_paper_1.pdf
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Personalizovana kontrola symptomov

45 kariet pacientov

Metric | Emergent | Non emer- | Self-care Overall
care gent care

Top@1 | 20.00 20.00 50.00 29.55

Top@3 | 20.00 33.33 57.14 36.36

Top@5 | 33.33 53.33 64.29 50.00

Top@10 | 46.67 60.00 71.43 59.09

Top@20 | 53.33 66.67 78.57 65.91

Table 2: Accuracy evaluation (%) of symptom checker across
diagnosis requiring emergency, non-emergency and self-
care.

Kafle et al.: Personalized symptom checker using medical claims (2018)

http://ceur-ws.org/Vol-2216/healthRecSys18_paper_1.pdf
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DalSie zaujimavé domény

https://recsys.acm.org/recsys18/workshops/

https://recsys.acm.org/recsys18/program/

a predchadzajuce rocniky...
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