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Abstract Multiresponse optimization (MRO) seeks to find the setting of input variables, which optimizes the multiple
responses simultaneously. The approach of weighted mean squared error (WMSE) minimization for MRO imposes
a different weight on the squared bias and variance, which are the two components of the mean squared error (MSE).
To date, a weighted sum-based method has been proposed for WMSE minimization. On the other hand, this method
has a limitation in that it cannot find the most preferred solution located in a nonconvex region in objective function
space. This paper proposes a Tchebycheff metric-based method to overcome the limitations of the weighted sum-based
method.
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[Table 1] Results of the Weighted Sum-Based WMSE Minimization for w; €[0.1, 0.3] in the Illustrative Example

(wy,ws) a'= (2}, xy xy) (4, o) (g, Ty) WMSE,  WMSE,
(0.10, 0.90) (-0.0032, -1.6820, 1.6820) (1.7339, 0.0626) (07432, 0.1549) 0.3728 0.0610
(0.11, 0.89) (0.0110, -1.6820, 1.6820) (1.7328, 0.0625) (07444, 0.1549) 0.3717 0.0611
012, 0.8%) (0.0249, ~1.6820, 1.6820) (17318, 0.0624) (07457, 0.1549) 0.3707 0.0613
(0.13, 0.87) (0.0386, -1.6820, 1.6820) (1.7308, 0.0622) (0.7470, 0.1549) 0.3697 0.0614
(0.14, 0.86) (0.0521, -1.6820, 1.6820) (1.7298, 0.0621) (0.7484, 0.1550) 0.3687 0.0615
(0.15, 0.85) (0.0661, -1.6820, 1.6533) (1.7272, 0.0620) (0.7527, 0.1550) 0.3661 0.0620
(0.16, 0.84) (0.0857, -1.6820, 1.2585) (1.7033, 0.0618) (0.7924, 0.1551) 0.3425 0.0663
(0.17, 0.83) (0.1050, -1.6820, 0.8383) (1.6806, 0.0616) (0.8300, 0.1551) 0.3208 0.0706
(0.18, 0.82) (0.1259, -1.6820, 0.0600) (1.6308, 0.0614) (0.9116, 0.1552) 0.2758 0.0806
(0.19, 0.81) (0.1412, -1.6820, 0.0433) (1.6284, 0.0613) (0.9153, 0.1553) 0.2736 0.0811
(0.20, 0.80) (0.1565, -1.6820, 0.0262) (1.6259, 0.0611) (09191, 0.1554) 0.2715 0.0816
(0.21, 0.79) (0.1717, -1.6820, 0.0087) (1.6234, 0.0610) (0.9231, 0.1555) 0.2693 0.0821
(0.22, 0.78) (0.1890, -1.6820, -0.7675) (1.5757, 0.0608) (0.9997, 0.1556) 0.2298 0.0925
(0.23, 0.77) (0.2033, ~1.6820, ~1.0664) (1.5569, 0.0607) (1.0296, 0.1558) 0.2151 0.0968
(0.24, 0.76) (0.2167, -1.6820, -1.3253) (1.5392, 0.0606) (1.0575, 0.1559) 0.2018 0.1009
(025, 0.75) (0.2299, -1.6820, ~1.5903) (1.5217, 0.0604) (1.0851, 0.1560) 0.18%89 0.1051
(0.26, 0.74) (0.2443, -1.6820, -1.6820) (1.5143, 0.0603) (1.0964, 0.1561) 0.1837 0.1068
027, 0.73) (0.2594, -1.6820, ~1.6820) (1.5125, 0.0602) (1.0993, 0.1563) 0.1823 0.1073
(028, 0.72) (0.2737, -1.6820, -1.6820) (1.5107, 0.0600) (1.1021, 0.1564) 0.1811 0.1078
(0.29, 0.71) (0.2885, -1.6820, -1.6820) (1.5089, 0.0599) (1.1050, 0.1566) 0.1798 0.1083
0.30, 0.70) (03031, -1.6820, ~1.6820) (15071, 0.0597) (11081, 0.1568) 0.1786 0.1083
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[Table 2] Comparisons of the Proposed Method and Other Methods
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