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Linear regression based on symmetric percentage error and
its application in printing and dyeing industry
SONG Congwei, ZHANG Xiaoming
(1 Yangi Lake Beijing Institute of Mathematical Sciences And Applications, Beijing 101408, China)

[ Abstract] There is a existing problem in the printing and dyeing industry; predicting the concentration of dyes in the real fabric
via that in test samples. In the ideal case, the concentration of dyes that produces the same color should be equivalent in both the
sample and the real fabric, or at least have linear relation. Ordinary linear regression can basically solve this problem. But ordinary
linear regression minimizes the sum of squares of the absolute error, whereas the percentage error is demanded in industry. The
problem cannot be solved with the linear model algebraically. In this paper we select symmetric percentage error, and construct a
gradient descent algorithm for the corresponding loss function. Its solution is better than the ordinary linear regression algorithm, and
sequentially improve the prediction performance.
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Tab. 1 Report on numerical experiments

kAR iR 22 PIEREPS YIZRAERT/ms
AT 0.027 14 0.026 41 ~500
kM 0.310 1 0.292 9 2.98
AW 0.257 6 0.224 2 3.047
Bayes 1 [1]19 0.302 3 0.294 3 7.796
Huber [} 0.095 44 0.089 44 70.98
Theil-Sen [ 0.2317 02226 >1 000
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Tab. 2 Report on numerical experiments for log—linear models

Bk AT MR 22 UERTEE YIZRFERT/ms
ARICEEL 0.009 494 0.007 8 >1 000
E el E| 0.009 539 0.007 8 3.448
gl E| 0.009 779 0.007 96 3.489
Bayes #1114 0.009 543 0.007 8 8.904
Huber [ 0.009 668 0.008 407 58.94
Theil-Sen FEIJF  0.042 18 0.034 71 >1 000
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