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Web scale classification problems, such as Web page tagging and E-commerce product recommendation, are
typically regarded as multi-label classification with an extremely large number of labels. In this paper, we propose
GPT, which is a novel tree-based approach for extreme multi-label learning. GPT recursively splits a feature
space with a hyperplane at each internal node, considering approximate k-nearest neighbor graph based on the
label vectors. We learn the linear binary classifiers using a simple optimization procedure. Experimental results

demonstrate the effectiveness of our proposed method.
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Algorithm 1 000000 OOO

Require: 00000 : Dirain = {(xi,y:)}ieq
1: T < new tree
2: T.root < GROWTREE(Dirqin)
3: return T

4: procedure GROWTREE(D)

5 n < new node

6: if |D| < MaxInLeaf then >0000000
7 n.y < empirical label distribution of D

8

9

else
(Dhrett, Dright, Wn) < SPLITNODE(D)
10: n.w < wy
11: n.left + GROWTREE(Dief)
12: n.right <~ GROWTREE(Dright)
13: end if
14: return n

15: end procedure

16: procedure SPLITNODE(D)

17: G < CONSTRUCTAPPROXIMATEKNNG (D)
18: w < LEARNHYPERPLANE(G, D)

19: Diett + {(zi,y:) €D :wx; >0}

20: Dright — {(xi,y:) €D : wTx; <0}

21: return (Diett, Dright, W)

22: end procedure
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Algorithm 2 000000000000

Require: 0O00000ODO: a
1: n < T.root >OO00000000000
2: while n is not a leaf node do

3: Wy, < n.w

4 if wiz, > 0 then

5: n < n.left >O00000o0o0ooo
6: else

7: n < n.right >O0000000000
8: end if

9: end while
10: return n.y
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