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Tab.2 Results of Five Solution Schemes
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Fig.1 Convergence of Variance Components Derived

from Scheme 5
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Fig.2 Convergences of Variance Components Derived from Three Tests
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B 2.0053 2.0050 2.0026 2.0026 2.0026
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||l§ —Buell  0.1283 0.1189 0.0478 0.0478 0.047 8
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BARAR 0y 22 oy i i R R B 3 BT R . S5 AR 3
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Tab.4 Simulated Observations, Weights and the Corresponding Correlation Coefficients

. L 4 Rt X R
" Vi X Lp (i) Py, P.z», Pw, Oy, Oz,
1 11.288 5 4.9950 10.005 1 1.0 1000.0 1000.0 —0.165 956 —0.314 723
2 12.288 7 5.396 5 10.498 6 1.8 1000.0 1000.0 0.440 649 0.405 792
3 13.150 3 5.803 3 10.991 8 4.0 500.0 500.0 —0.599 771 —0.373 013
4 13.878 5 6.194 7 11.499 6 8.0 800.0 800.0 —0.395 335 —0.413 375
5 14.748 5 6.579 9 11.9850 20.0 200.0 200.0 —0.706 488 —0.132 359
6 15.504 9 6.977 0 12.480 3 20.0 80.0 80.0 —0.715 323 0.402 459
7 16.343 0 7.4010 13.016 3 70.0 60.0 60.0 —0.627 480 —0.221 501
8 17.102 2 7.837 1 13.509 1 70.0 20.0 20.0 —0.308 879 0.046 881
9 17.884 9 8.142 8 13.784 5 100.0 1.8 1.8 —0.206 465 0.457 506
10 18.699 1 8.5218 14.318 9 500.0 1.0 1.0 0.077 633 0.464 888
RS AMAERMBENER 22 EflaH
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Fig 3 Convergence of the Variance Components

Performed from the Presented Scheme
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Variance Components Estimation for Total Least-Squares Regression
Prediction Model

WANG Leyang' SUN Jiangiang'
1 Faculty of Geomatics, East China University of Technology, Nanchang 330013, China

Abstract: As a further extension of traditional regression model, the regression prediction model not only
involves the fixed parameter estimation of regression model, but also incorporates the model prediction into
part of adjustment, which is more in line with the solutions of actual requirements. Focusing on the issues
of predicted non-common points (independent variables) polluted with errors and inaccurate stochastic model,
this paper proposes a new complete solution with a sufficient consideration to all errors of each variables
based on errors-in-variables (EIV) model. Meanwhile, performed with the methodology of variance-cova-
riance component estimation, stochastic model and prior cofactor matrix of the predicted non-common
points have been corrected. The corresponding formulas are derived and the iterative algorithm is also pre-
sented. Experimental design shows that the presented approach can effectively achieve the estimation of
variance components for various types of observations. It provides a feasible means for retrieving more rea-
sonable parameter results and achieving higher prediction accuracy. In addition, the prediction effect of our
presented approach is better over other control schemes, especially for the situation where there is a certain
correlation between the observed data and the random elements in coefficient matrix.

Key words: errors-in-variables model; total least-squares; regression prediction model; correlated obser-

vations; complete solution; variance components estimation
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fitting. At the ohi3 station in the Antarctic Peninsula, test results of the model fitting show that the SSM-
T2-0hi3 model fits well with the modeling data GPS-TEC, and describes the MSNA phenomenon well.
By comparing and analyzing the models, it is found that SSM-T2-0hi3 is in good agreement with CODE

GIMs (Center for Orbit Determination in Europe, Global Tonosphere Maps) and SSM-month models at
extrapolated time points. It can effectively describe the characteristics of MSNA and has better prediction
ability than IRI2016 model.
Key words: midlatitude summer nighttime anomaly; single-station empirical model; total electron con-
tent; SSM-month; IR12016
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