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Analysis and Prediction of Equipment Operational Effectiveness Based on
Orthogonal Design and Multivariate Regression

DU Zhanlong
(Unit 32200 of PLA, Jinzhou 121000, China)

Abstract; To evaluate the operational effectiveness of equipment by using a few tests, combined with orthogonal design,
variance analysis and multivariate regression, an analysis and prediction method is proposed, which employs an orthogonal
design to select the combination of battlefield condition factors associated with operational effectiveness, using a variance a-
nalysis to derive the significance formula of factors. An operational effectiveness prediction model with confidence interval
based on multivariate regression is proposed. Taking the completion rate of a certain UAV reconnaissance task as an exam-
ple, it is possible to present the calculation and analysis process. The results show that, the original 32 tests only require 8
tests, accurately identifying main battlefield condition factors, the predicted error of task completion rate is only 0.025 9,
with the prediction interval accuracy of 91. 67 % , meeting the analysis and evaluation requirements of operational effectiveness
for small samples.

Keywords: test design; factor selection; analytical evaluation; operational test; effectiveness thresholds
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