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Research on portfolio model based on backward uncertain differential equations

Gao Caiwen, Zhang Feiyu

(School of Mathematics and Statistics, Shanxi Datong University, Datong 037009, China)

Abstract: Backward uncertain differential equation is a special kind of differential equations driven by the Liu process. It
studies the issue of how to make decisions and take behavioral paths at the current moment in order to achieve the expected
goals in the future under uncertain environment. Firstly, the relevant theory of backward uncertain differential equations is in-
troduced and the solution of linear backward uncertain differential equation is given. Secondly, considering that the theory of
backward uncertain differential equation is suitable for investment in financial market, an uncertain portfolio model character-

ized by linear backward uncertain differential equation is established.

Keywords: linecar backward uncertain differential equations; Liu process; portfolio model
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Multiple singular values correction estimation based on signal-to-noise ratio

Gu Yongwei*, Li Xinna®, Guo Shumei*, Li Guozhong®, Liu Changjian®
(a. Foundation Department; b. Geospatial Information Department, Information Engineering University, Zhengzhou 450001, China)

Abstract: In order to solve the multicollinearity problem in linear models, a multi singular values correction estimation
based on the signal-to-noise ratio estimation is proposed. The hazards of multicollinearity to parameters in the model are differ-
ent, which can be measured by the signal-to-noise ratio estimation, so as to classify the parameters according to the different
hazard degrees, and at the same time, the hazards mechanism of the multicollinearity to design matrix is obtained. Based on
this, combined with the ideas of OR estimation and TSVD estimation, a new MSVC estimation is proposed. It is demonstrated
that the MSVC estimation is a unification of the TSVD estimation and the OR estimation forms. The characteristics of MSVC
estimation, LS estimation and OR estimation are compared. The advantages of MSVC estimation are as follows: Compared with
LS estimation, it achieves a significant reduction in variance at the cost of a slight increase in bias; compared with the OR esti-
mate. the variance increases slightly, in exchange for a large decrease in bias. Numerical experiments show that the MSVC es-
timation has high calculation accuracy.

Keywords: SNR; multicollinearity; ridge estimation; singular value; multiple parameters
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