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This paper describes a recommender system, predicting users’ ratings for items (in this instance,
films). By assigning each user u a latent factor p, € R* and each item i a latent factor ¢; € R¥,
the rating r,; user u has for i is modeled as approximately ¢, p,. If all user-item pairs (u,) were
observed, or if we choose to impute missing entries, recovering the latent factors could be presented
as a matrix factorization problem of the form R = QT P. Here, with only pairs from % observed,
we may instead minimize a squared error loss ¥, yexc(rui — q; pu)?. This model can be extended
by adding regularization terms, including user and item biases, user and item attributes, and even
temporal variations.

This has the usual topic modeling interpretation, with each item being a g;-mixture of k topics, and
each user having preferences for those topics proportional to p,. The better aligned these vectors
are, the higher the score g, p, for the pair (u, 7).

Here, user attributes Y and item attributes X have been incorporated by replacing the user latent
vector p, with p, + (item attributes for items preferred by user u) + (user attributes). A proba-
bilistic model (such as a modified version of FLAIR) might use these attributes in the following
manner:

rui ~ f(q] pu+ A0 xi + 107 yu),

introducing more latent factors A4,, 1;, or by introducing hierarchy

Tyi | Pu>qi Nf( |qurpu)a
Pu~71(3yu),
qi ~ ma( -5 x;).

Probabilistic models like these would perhaps offer more information (say about uncertainty) than
point estimates obtained by direct matrix factorization.
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