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Abstract: To solve the prediction problem of nonstationary time series, this paper proposes an online sequential extreme
learning machine with forgetting and generalized regularization(OSELM-FGR). The proposed OSELM-FGR is able to
learn the newly arrived samples incrementally by a recursive fashion, and has the improved ability to track the dynamic
behavior of time-varying systems by forgetting the outdated samples in the learning process. Moreover, a generalized [,
regularization is introduced into the OSELM-FGR to make the proposed algorithm have a persistent stability. Detailed
performance comparisons of the OSELM-FGR with its counterparts are carried out. The experimental results show that,
the proposed OSELM-FGR has better performance in the sense of stability and prediction accuracy, which can be applied
to the online modeling and prediction of nonstationary time series with dynamic changes.
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AN IR E) 32 81, 308 PR N AE B2 9 4, 16 TE) SE 3R 0 1, %0 781

RIRZR A7 R 25 T RHAT SRR 2627 > B
A7 30 R AL R LE 28 TN S 56 i 49 21 (¥ T RMSE (1
SIS AR HE 2.

£ 3 SHEEX Logistic 3R E AL UM RMSE gy E 151

T2
FRET A R

200 500 1 000 2 000 3000

OSELM  1.05e-04 3.43e-03 2.23e-02 9.51e-02 1.42e-01
R-OSELM  1.02e-05 1.39e-03 1.48e-03 2.47e-03 6.02¢-03

20 FR-OSELM 7.88e-06  Inf Inf Inf Inf
DFF-OSELM 1.12e-05 2.22e-03 2.02e-03 2.24e-03 4.81e-03

OSELM-FGR 1.10e-05 1.00e-03 1.12e-03 1.39¢e-03 2.54e-03

OSELM  2.63e-06 5.63e-03 2.04e-02 5.48e-02 9.91e-02
R-OSELM  5.90e-06 7.33e-04 6.38e-04 8.92e-04 1.29e-03

50 FR-OSELM 4.31e-06  Inf Inf Inf Inf
DFF-OSELM 5.74e-06 1.21e-03 8.40e-04 7.04e-04 1.02e-03

OSELM-FGR 6.04¢-06 6.65e-04 5.76e-04 6.61e-04 9.41e-04

OSELM  4.38¢-06 7.85e-03 2.13e-02 5.74e-02 1.08e-01
R-OSELM 5.71e-06 5.09e-04 4.93e-04 5.63e-04 7.03e-04

100 FR-OSELM 3.76e-06  Inf Inf Inf Inf
DFF-OSELM 5.18e-06 7.46e-04 5.27e-04 4.52¢-04 6.18e-04

OSELM-FGR 3.96e-06 4.81e-04 4.58e-04 5.17e-04 6.90e-04

F= 4 STEEX Logistic ;R R L UM RMSE RUfREZE

T K
BT ERSE

200 500 1000 2000 3000

OSELM  3.29¢-04 1.80e-03 9.68e-03 2.23e-01 2.00e-01
R-OSELM  2.93e-06 2.94e-04 4.60e-04 6.21e-04 1.55e-03

20 FR-OSELM 2.29¢-06  Inf Inf Inf Inf
DFF-OSELM 3.28e-06 4.06e-04 4.67e-04 1.10e-03 2.67e-03

OSELM-FGR 3.43e-06 2.17e-04 3.55e-04 3.32e-04 1.66e-03

OSELM  8.47¢-08 1.80e-03 6.55¢-03 2.18e-02 1.98e-02
R-OSELM  1.43e-06 9.83e-05 7.87¢-05 1.02e-04 2.34e-04

50 FR-OSELM 6.78e-07 Inf Inf Inf Inf
DFF-OSELM 1.47e-06 2.32e-04 1.41e-04 9.21e-05 1.51e-04

OSELM-FGR 1.74e-06 1.13e-04 6.92e-05 8.49¢-05 1.59e-04

OSELM  4.20e-08 2.25e-03 5.27e-03 1.16e-02 1.55e-02
R-OSELM  2.32e-06 6.76e-05 4.58e-05 4.65e-05 6.49e-05

100 FR-OSELM 2.11e-06  Inf Inf Inf Inf
DFF-OSELM 1.87e-06 1.16e-04 5.64e-05 5.68e-05 7.44e-05

OSELM-FGR 2.26e-06 3.16e-05 3.38e-05 4.04e-05 4.73e-05
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