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We present Relational Infinite-SVM (R-iSVM), a Bayesian nonparametric mixture-of-experts model that lever-
ages Infinite Relational-Model (IRM) as gating functions and SVM as discrimination functions. R-iSVM captures
hidden relationships of entities from entity relationship data, constructs clusters of entities, and learns a localized
SVM model in each cluster. In doing so, R-iSVM successfully increases the prediction performance of SVM, and
furthermore, constructs better clusters compared to IRM thanks to supervisors of SVM.
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Users (Prediction target)

id age |income occupation
userl 45 $150K “engineer” } Training data
user2 30 $90K “salesman”
user3 27 $40K ?
userd 50 $90K - } Test data (Prediction target)
Relationship (Purchase records) Items
iteml | item2 | item3 | item4 id price
userl 1 0 1 0 item1 $1.5
b user2 1 1 0 1 item2 $9
user3 1 1 1 1 item3 $2
user4 1 0 1 0 item4 $2
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(input feature) (response variable)
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id age | income | item price (avg. occupation
userl 45 150K 1.75 “engineer”

$ $1.7p g } Training data
user2 30 $90K $10.16  “salesman”
user3 27 $40K $8.125 ? g
userd| 50 $90K $1.75 2 Test data
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3.2 IRM (Infinite Relational Model)
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4. R-iSVM (Relational Infinite-SVM)
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Problem 2 (Relational-iSVM 000000 (Dual)).
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Linear R-iISVM  IRM + S-SVM S-SVM
Synthetic Data 2 0.99 (0.99) 0.96 (0.95) 0.58 (0.53)
MovieLens 100K (0000 “gender” O 0O) 2 0.63 (0.33) 0.62 (0.31) 0.58 (0.27)
MovieLens 100K (0 OO0 “Horror” D0O0OOO0O0O0OO0O) | 2 0.78 (0.61) 0.78 (0.59) 0.74 (0.59)
MovieLens 100K (0000 “occupation” O 0) 21 0.13 (0.16) 0.16 (0.18) 0.09 (0.11)

01 0o0o0ooOoo0oo0o0oO0o0oooO0o0ooOo0o0ooO0oo0oO0OoDO0O0 FOOYOODOODOOOOOODOOO

Algorithm 1: Relational-iSVM 000000000

while not converged do

begin: (QP-Step) Solve SVM’s dual QP:
Solve QP 2 to obtain lagrangeans.

for k1 € K" do

Update q(n,(cll)) using the obtained

lagrangeans.

begin (VB E-Step) Update latent variables:
for d, € D™ do
for k1 € KV do

L Update q(zc(lll) = k1) according to 1.

for ds € D® do
for k; € K® do

L Update q(zc(lll) = k2).

begin (VB M-Step) Update parameters:
for k1 € K do

L Update q(v,ill)).

for ky € K® do

t Update q(v,(cz)).

for (ki,k2) € K x K® do
L Update q(@l[cll]kz).
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