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Generalizable to the item recommendation problem.
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User-group affinity as a product of low dimensional vectors:
Ai ,j ≈ 〈U(i , :),G(i , :)〉.

A ≈ UG, rank(U) ≤ k , rank(G) ≤ k . (U as user preferences,
G as group properties.)

For user j , recommend affiliations with high affinity.
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[

V1

V2

]

L [ VT
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2 ], rank of Vi and L ≤ k .

So A ≈ V1LV
T
2 .

V1LV
T
2 is a similarity score matrix for ranking potential

affiliations.
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Graph proximity Model

Proximity(i , j) = β2C2
i ,j + β3C3

i ,j + . . .

Known as Katz measure, when the series is convergent
(‖βC‖2 < 1).

To save time, compute the truncated Katz measure,
tKatz(C, β, k) =

∑k
i=1 βiCi .

Recommend user-group affiliations based on proximity in C.
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Scalable recommenders for the graph proximity model

tKatz(C, β, k) =
∑k

i=1 βiCi .

Ci gets denser, so hard to compute.

Use Low rank approximations of C ≈ VΛiVT . Use
Ci ≈ VΛiVT . [3]
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tKatz(C; β, 3)12 = βA + β2λSA + β3(λ2S2A + AATA).

(AAT )i ,Si , (AAT )jSi gets denser, so hard to compute.

Use S ≈ Q(QTSQ)QT ≡ QDSQ
T ,A ≈ Q(QTAV)VT ≡

QDAVT .

Now (AAT )i ≈ Q(DADT
A )iQT , (S)i ≈ QDi

SQ
T ,

(SAAT ) ≈ QDS(DADT
A )QT .
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Figure: Statistics of extracted social and affiliation networks: Orkut and
Youtube data sets [1]; Orkut: Nu = 9123,Ng = 75546. Youtube:
Nu = 16575,Ng = 21326.
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(a) Orkut dataset (b) Youtube dataset

Figure: Comparison of recommendation algorithms using “global
sensitivity”.
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“Global” sensitivity vs “Per-user” sensitivity.

(a) Orkut dataset (b) Youtube dataset

Figure: Comparison of recommendation algorithms using “global
sensitivity”.

Consider the top 50 recommendations made for a user.
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(b) Youtube dataset

Figure: Comparison of recommendation algorithms using “Per-user”
sensitivity.
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Figure: Comparison of latent factors based algorithms for various choices
of D, for the Orkut dataset: D2 = ATA,D3 = λATA.
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Figure: Comparison of latent factors based algorithms for various choices
of D, for the Orkut dataset: D2 = ATA,D3 = λATA.

Choice of D is immaterial! (Consistent on Youtube).
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Figure: Scalable approximations
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Figure: Scalable approximations: Clustering
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Conclusion

Friendship network is indeed useful in recommending
affiliations!

Community recommendation – link prediction perspective.

Two ways of modeling the information from auxiliary
networks.

Choice of evaluation strategy is important.
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Future work

Using affiliation networks for link prediction in friendship
networks – Seems harder.

More sources of information – How do you use them all?

Huge networks – Scalability.
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The take home message

Graph proximity on Combined user/ item network → Good
item recommendations.

Can make this scalable.
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