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L, Regularized Online Supervised Learning
Using Feature Frequency

HiDEKAZU O1wA,! SHIN MATSUSHIMA !
and HIROSHI NAKAGAWA 12

Online learning is a method that updates parameters whenever it receives a
single data. Online learning can learn efficiently from large data set. L1 regu-
larization is used for inducing sparsity into parameters and exclude unnecessary
parameters. FOBOS7) combines these two methods described above and pre-
sented a supervised online learning method with an efficient L1 regularization.
FOBOS has the property the parameters of low frequency features are zeros in
a heterogeneous data set. However, this property is not analyzed enough in the

field of online learning. In this paper, we presented a new online supervised
learning method with Lj regularization based on the number of occurrences of
feature, named Heterogeneous Frequency FOBOS (HF-FOBOS). HF-FOBOS
can solve optimization problems at same computational costs and convergence
rate as FOBOS. Moreover, we examined the performance of our algorithms with
classification tasks, and confirmed L regularization based on the frequency of
features improve accuracy.
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Table 2 Precision and sparseness rate of the experiments (number of iterations: 20).

HF-FOBOS p =1 HF-FOBOS p = 2 HF-FOBOS p=3 HF-FOBOS p = © FOBOS
books | 85.23[1.52] (34.52) 85.52[1.24] (48.26)  85.14[1.33] (49.58)  85.05[1.41] (69.39) | 84.98[1.61] (48.28)
dvds 82.49[1.68] (37.46) 84.75[1.75] (59.72)  85.03([2.28] (63.74) 84.02[1.66] (67.19) | 83.91[1.55] (79.57)
ob-2-1 97.00[1.73] (42.78)  97.10[1.14] (56.73) 96.90[1.87] (59.03) 96.80[1.94] (59.78) | 96.40[1.96] (49.23)
sb-2-1 | 98.90[0.83] (60.13)  98.40[0.80] (70.32)  98.40[1.11] (71.99)  98.10[1.14] (72.69) | 97.20[1.78] (84.25)
ob-8-1 92.25[1.14] (62.83)  93.10[1.41] (62.84) 93.00[1.29] (64.64) 91.45[1.33] (77.78) | 90.63[1.64] (87.90)
sb-8-1 90.90(1.72] (68.26) 92.55[1.85] (68.49)  93.78[2.44] (70.23) 91.25[1.44] (83.53) | 90.53[1.61] (67.46)
reut20 95.23[0.65] (89.11)  96.04[0.56] (90.38) 95.91[0.55] (90.21) 94.80[0.67] (91.05) | 95.53[0.63] (89.29)
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