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Abstract: Multi-objective regression improves model performance by incorporating the correlation of multiple regres-
sion tasks into modelling, but the current method is not ideal for more general and complex nonlinear structural relationships
inherent in multi-target modeling. In this paper, a multi-scale kernel stochastic configuration network (MSK-SCN) is pro-
posed to construct the correlations between high-dimensional inputs and multi-targets as well as the intrinsic nonlinear
relationships of multi-targets. The isolation modeling mechanism is designed to make each submodel complete the hidden
layer parameter configuration according to its responsible target error state, so as to avoid the modeling quality degrada-
tion caused by multiple regression tasks sharing model parameters. The multi-scale kernel space is established, and the
kernel function of different scale parameters is used to map the low-dimensional data to the high-dimensional feature s-
pace to enhance the expression ability of the data, improving the ability of the model to mine the nonlinear relationship
between multiple targets. The simulation results show that MSK-SCN performs better than the current multi-target algo-
rithm through experiments on virtual data sets and real data sets, which proves its effectiveness in multi-target regression
problems.
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Fig. 1 Multi-scale kernel stochastic configuration network structure
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Table 1 Parameters settings of MSK-SCN on the
synthetic dataset

ZH

[op] r A Ao n

S it

q
-

5 0.1 {0.3,05,08,1,3} 2 0.1 0.05

10 0.1 {04,0.6,0.8,1,3} 2 0.1 0.05

15 0.1 {04,0.8,1,3,10} 4 0.1 0.05
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Fig. 2 Correlation coefficient of the synthetic dataset
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Table 2 Results of different algorithms with RMSE(%) as the index on the synthetic dataset
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Fig. 3 The error curves of the SCN series models on the third
set of synthetic datasets
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Fig. 5 The correlation coefficients of the real-world datasets
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Table 4 Parameter settings of MSK-SCN on the realworld datasets
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ATP1d % 0.1 {0.4,0.8,1,3,10} 1 0.5 0.01
ATP7d % 0.1 {0.4,0.8,1,3,10} 0.5 0.5 0.01
OES97 % 0.1 {0.3,0.5,0.8,3,10} 1 0.1 0.03
OES10 % 0.1 {0.2,0.5,0.8,1,3} 1 0.1 0.02
SCPF % 0.1 {0.3,0.6,1,3,10} 4 0.2 0.05

ENB % 0.1 {0.4,0.6,0.8,1,3} 2 0.1 0.05
SCM1d % 0.1 {0.4,0.6,0.8,1,3} 2 0.1 0.02
SCM20d % 0.1 {0.4,0.6,0.8,1,3} 2 0.1 0.05

% 5 RRHEAELFEHIEE EVARMSE(%) A f5r69 4 %
Table 5 Results of different algorithms on the real-world datasets with RMSE(%) as index
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SCM20d 7.97 9.08 8.19 9.12 11.04 10.72 10.31 7.63
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Fig. 6 The target fitting performances of the 4 MTR algorithms with R? scores
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