
Deterministic Single-Pass Algorithm for LDA
–Supporting Material–

Issei Sato
University of Tokyo, Japan
sato@r.dl.itc.u-tokyo.ac.jp

Kenichi Kurihara
Google

kenichi.kurihara@gmail.com

Hiroshi Nakagawa
University of Tokyo, Japan

n3@dl.itc.u-tokyo.ac.jp

Theorem 1. If ϵ andν exist satisfying0 < ϵ < Sj < ν for anyj,

ηj =
Sj

τ +
∑j

d Sd

(1)

satisfies

lim
j→∞

ηj = 0,

∞∑
j

ηj = ∞,

∞∑
j

η2j < ∞ (2)

Proof. If ϵ andν exist satisfying0 < ϵ < Sj < ν,

ϵ

τ + jν
< ηj =

Sj

τ +
∑j

d Sd

<
ν

τ + jϵ
. (3)

Moreover, it is known (H.Robbins and S.Monro, 1951) that the following stepsize satisfies the con-
ditions in Eq. (2),

ηj =
τ1

τ2 + j
(τ1, τ2 > 0). (4)

Therefore, since

lim
j→∞

ϵ

τ + jν
= 0, lim

j→∞

ν

τ + jϵ
= 0, (5)

∞∑
j

ϵ/ν

τ/ν + j
= ∞,

∞∑
j

ν/ϵ

τ/ϵ+ j
= ∞, (6)

the squeeze theorem shows

lim
j→∞

Sj

τ +
∑j

d Sd

= 0,
∞∑
j

Sj

τ +
∑j

d Sd

= ∞. (7)

Also

∞∑
j

(
Sj

τ +
∑j

d Sd

)2

<

∞∑
j

(
ν/ϵ

τ/ϵ+ j

)2

< ∞. (8)
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