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Background

Collaborative filtering is a major technique to make
personalized recommendations about information items
(movies, books, webpages etc) to individual users. In the lit-
erature, a common research objective is to predict unknown
ratings of items for a user, on the condition that the user
has explicitly rated a certain amount of items.

Shawshank Redemption, The (1994)
:rl’:leudrin::tiun: KRHA K S IIIiTEIih -

Mowvie:

Movie Information fedit info) Forum Posts
These posts mention Shawshanlk

Starring: Tim Robbins, Morgan Redemption, The (1934)

Freeman, Bob Gunton, William | |1gpjc Author
Sadler, Clancy Brown, Gil
Bellows, James Whitmore
Directed by: Frank Darabont
Genre: Drama

Language: English Re: The Most
Available on: DVD, YHS Dissapointing

Average rating: R KK Mowvie!

(4.5 stars) Fe: are we not

what's your all
time favorite
on-screen ...

(=shitdisturber)

(aymansousa )

(masoo)

Rated by: 44982 users rhinos?
Links: IMDb, Rotten Tomatoes Fe: are we not

FIGURE 1: the MovieLens Recommendation Scenario
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Figure 3: the Last.FM Recommendation Scenario

However, we may only have tmplicit evidence of user pret-
erences, such as “playback times of a music file” or “visiting
frequency of a web-site”; A more practical view of the rec-
ommendation task is to directly generate a top-N ranked
st of items that the user is most likely to like [1].
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Risk-aware Modelling

We measure how probable an item (denoted as ) is to be
suggested to a given user (denoted as u): p(i|u) 2]

0u(7) = pl(iu) oc;log p(uli) + log p(i)

Two parts: its likelihood towards the user preference p(ul?)
and its popularity p(¢). Applying linear smoothing gives
3]
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The ranking score of a target item ¢ is a combination of its
popularity and its co-occurrence with the items ¢ € L, in
the preference list of the user. A € [0, 1] is a linear smooth-
ing parameter to further smooth it from a background model
(P(i")). c(?',7) denotes the number of user preferences where
both items ¢ and ¢’ occur, and ¢(2) denotes the number of

user preferences where item ¢ occurs.

Alternatively, using Bayes-smoothing gives:
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Unreliably-estimated items may be ranked highly in the

ranked list. large variance is unreliable and its rank score
should be penalized [4].
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where Mean(6;) is the mean of 6; while Var(6;) denotes its
variance. b > 0, and it is a parameter that adjusts the risk
preference and can be tuned from data.

Some Experiments

Figure 4: Recommendation Precision in Last.FM. Model 1: the linear
smoothing method; Model 2: risk-aware linear smoothing model ; and
Model 3: risk-aware Maximum Likelihood Estimate model. A Wilcoxon
signed-rank test is conducted and the significant ones (P-value < 0.05)
over Model 1 the linear smoothing model are marked as *.

Observed
Method | Parameter | Top-10 | Top-5 | Top-1
items
) A=0.9949 0.4696 | 0.5081 | 0.5988
A=0.989
5 @) 0.4888* | 0.5281* | 0.6279*
b=22.9
® b=130.8 0.4786 | 0.5243 | 0.5925
) A=0.99718 | 0.5131 0.5530 | 0.6029
A=0.9969
10 ® 0.5378* | 0.5938* | 0.6694*
b=16
b=170.8 0.5356 | 0.5925 | 0.6590
A=0.998363 | 0.5632 | 0.6146 | 0.6757
A=0.99712
15 ® 0.5969* | 0.6674* | 0.7526*
b=17.01
® b=190.8 0.5784 | 0.6482 | 0.7339
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