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1 Proof of Theorem 1

We prove (6) is the Lévy measure of the KBP, as defined in Theorem 1, following the same method
with which the Lévy measure of the beta process is derived in Theorem 3.1 in [I]. We have the
following notation: A, ,, is the mt" part of the n-equipartition of €, Wn,m is the central point of

Apm,j=+v—1,and u € RISI. The proof proceeds with the following sequence of steps.
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where the steps of the proof are justified as follows. (a): Ky m and 7, ,, are independent on
disjoint sets {A,m}7%_1; (b): log(E{e/<®Knm>Tnm _ 1} 4 1) = E{e/<®Knm>Tnm _ 1} since

E{e/<wKnm>mmm _ 11 is infinitesimal. By Taylor series expansion: E{e/<%Knm>Tnm _ 1} —

. k
E{> 22, []<u’K"’,$>7r"’m] }. (¢): Kpm and m,,, are independent to each other. (d): By the
definition of the beta process:

Tn,m ~ Beta(c(wnm)Bo(Anm), c(wnm)(1 — Bo(Anm))). (€): By Taylor series expansion backward.

2 Properties of the KBP

Let By, By (x # 2') be a draw of KBP at covariate x and z’, for VA C F:
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We are especially interested in the conditional correlation between B, (A) and B,/ (A) when kernel
parameters {x}, 17 }2°, are given. Denote the mass parameter v = By(€2). In practice we truncate
the number of terms used in (7) to I, then we have the expectation of m;: « = ~/I with m; ~
Beta(ca, c¢(1 — a)) for i = 1,2,---,I. Denote K, = (K(z,a},¢7%), -+, K(z,z},¢}), - )T with

i:w; € A. Hence:
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