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Input: unlabeled data Dy = {x’ }3]:1
Mappers: the p’th mapper
1, receive the p’th part of unlabeled data Dy, .
2, perform the followings for each (x, z) in Dy, p,
2.1, calculate 7(x, z) and 7(x)
2.2, make key-values [n, (7(x, 2), 7(xX), en)],
where key = n, and value = (7(x, z), 7(x), €n ),
for all n, when f,, (x, z) is non-zero, that is, f, (x, z) = e, .
2.3, output the key-values made in 2.2.

Combiners: (optional) the p’th combiner

1, receive the output of p’th mapper

2, perform the following procedures for each n in the received list,
2.1, sum together 7(x, z) and #(x) individually in values,

2.2, make key-values [n, (3 7(x, z), >_ 7(x), en)],
2.3, output the key-values made in 2.2.

Reducers: g’th reducer

1, receive the g’th list of shuffled mapper (or combiner) outputs,
{[n, {(F', 7, en)}]} where 7 is either 7(x, 2) or > 7(x, z),
and 7' is either #(x) or > 7(x).

2, perform the following procedures for each n in the received list,
2.1, sum together 7' and 7’ to make R,, and A, respectively
2.2, calculate Equation 5 by using (Rm A, en).

Output: parameter set u™
1, either u* = {u }N_, or {(n,u})} forall nif ul, # 0.
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93.5

S4L1FM193.35 (64M)
S4L1FM1 93.21 (G;SM) -

—m
EL
BF 93.05 (10M)
CBF 93.00 (14M)

S4L1FM1 92.00 (66K) /

S4L1FM2 92.98 (133M)

Unlabeled Attachment Score

up.ostPA 92.48 (5.1M)

92.0
1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09
# of active features [log—scale]
—m— SAL1FM1 (Top—X%) : ostPA —®— S4AL1FM2 (Top—X%) : ostPA
—>— S4L1FM1 w/ LFFE (L feutX) : ostPA S4L1FM1 w/ LFFE (L+UfcutX) : ostPA
—&— CBF w/ LFFE (L fcutX) : ostPA —A— CBF w/ LFFE (L+UfoutX) : ostPA
—O— Sup.ostPA w/ LFFE (L fcutX)

03 O000000000C0O00O0O0 (UuAS)ODOoOOooOOo
00O0D0O0O0D0O0O @ooooao): S4L1IFMI1/S4L1FM2
(Top-{100, 50, 20, 10, 5, 2, 1, 0.8, 0.7, 0.6, 0.5, 0.4, 0.3 0.2,
0.1, 0.05}%), S4L1FM w/ LFFE(L,fcut{0, 1, 5, 10, 50}) and
(L+U. fcut{3, 10, 100}), CBF(L.fcut{0, 1, 2, 3, 4, 5, 10, 20,
50, 100, 200, 500, 1K, 5K}), CBF(L+U.fcut{10, 100, 1K,
10K, 50K, 100K, 500K}), Sup.ostPA(L.fcut{0, 1, 2, 3, 4, 5,
10, 20, 50, 100})
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best balance

methods dev| test #f]| dev| test #f
L2CRF w/ LFFE |/90.83|85.20(/45M || 85.35|79.82|| 1.0OM
L1CRF 90.94|85.07 | 9M|[90.54|84.43 || 1.0M

S4L1FMI1:L2CRF || 93.62|89.22 || 80M || 90.97 | 87.20 || 1.0M
S4L1FM2:L2CRF ||92.30|88.06 || 76M || 90.53 | 85.98 || 1.0M
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