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Abstract: As an extended form of the errors-in-variables(EIV) model, partial errors-in-variables(Partial
EIV) model has more advantages than the previous one, such as regular structure, simple solving method,
which make it has a wide range of applications. Considering the situation that the correlation between the
observations and elements in coefficient matrix is not taken into account in the existed algorithms derived
from Partial EIV model, the non-repetitive random elements in the augmented matrix consisting of
observation vector and coefficient matrix are extracted to build a more suitable partial EIV model. Based
on this model, the special assumptions are extended to the general case where the observations are
correlated, a new weighted total least squares(WTLS) algorithms is derived when the observations and
elements in coefficient matrix are heteroscedastic and correlated. Through two examples, the algorithm
proposed in this paper and the existed algorithms which consider the correlation of the observation in EIV
model are compared and analyzed. Research shows that these algorithms can improve the calculation
efficiency and more general, especially for the situation that coefficient matrix consists of constant
elements and repeated elements,
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Tab.1 Coordinate observations and corresponding weights
as well as their residuals™”
mS o, Wy, Vi W,. e, ey
1 0.0 1000 5.9 1.0 0.002 611 —0.543 926
2 0.9 1000 5.4 1.8 —0.008749 —0.452015
3 1.8 500 4.4 40 —0.01218 0.136 256 T S e B ) b AV C
4 26 800 4.6 8.0 0.015800 —0.443 978 1. RN T SRR
5 3.3 200 35 20 —0.074358  0.375965 B=(A"P AT APy
6 4.4 80 3.7 20 0.156 868 —0.435 372 l
7 5.2 60 2.8 70 —0.038 548 0.186 986
8 6.1 20 2.8 70 —0.208 059 —0.148 476 H2 %"Uﬂ%]]ﬁ)ifﬁﬁ'ﬁ
9 6.5 1.8 2.4 100 —0.058783 —0.000719 G=l '(ﬁT®1")lf]C‘
10 7.4 1.0 15 500  0.982834  0.007 635 4= (CZQUCD:ILV'U?T®’”)("+B“)]
e=—Q,C5). . E,=Ivec(Be,)
BH=IANC0 CY AT AT (G, 0.Ch 'y
F2 AREEWNEZ ERHEX R
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B (| p-p | <e
LiEPS
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z% 66 737 88 99 10910 F 2 ARXFEMRER
BE —0.815 323 —0.627 480 —0.308 879 —0.206 465  0.077 633 Fig.2 The method in this paper
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Tab.3 The results from different methods and the number of iterations of the first example

LS TLS Fang J7 ¥ Snow J7 ¥ ENS @RS
Bl —0.610 812 97 —0.480 533 41 —0.459 228 67 —0.459 228 67 —0.459 228 67
[92 6.100 109 32 5.479 910 22 5.357 272 56 5.357 272 56 5.357 272 56
5‘5 4.293 150 94 1.483 294 15 2.090 685 97 2.090 685 97 2.090 685 97
Dp, 0.003 886 39 0.004 987 22 0.005 969 98 0.005 969 98 0.005 969 98
Df”z 0.179 826 42 0.129 058 06 0.156 490 23 0.156 490 23 0.156 490 23
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Tab.4 The number of iterations of different algorithms

under different thresholds of the first example
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Tab.5 The results from different methods of the second example
LS TLS Fang J7 ¥ Snow 77 1% A ICT5 i
{03 0.635 059 32 1.077 117 92 1.179 081 34 1.179 081 34 1.179 081 34
SADZ 0.327 809 39 0.518 098 67 0.041 899 55 0.041 899 55 0.041 899 55
gpl 0.041 086 62 —0.589 297 81 —0.214 448 09 —0.214 448 09 —0.214 448 09
&S 0.647 620 49 0.329 331 34 0.413 991 22 0.413 991 22 0.413 991 22
D;, 0.022 699 91 0.048 607 44 0.012 658 06 0.012 658 06 0.012 658 06
D, 0.017 724 90 0.020 957 50 0.009 481 77 0.009 481 77 0.009 481 77
D, 0.021 176 81 0.047 205 56 0.009 074 55 0.009 074 55 0.009 074 55
AR B — 33 43 109 33
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Tab.6 The number of iterations of different algorithms 43 HEIBEPEEMUES
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Tab.7 The average results of estimated parameters and the
number of iterations from different methods of the

third example

Fang J7 % Snow J7 ik ARSIk HAH
a 2.000 290 77  2.000 290 77  2.000 290 77 2
b 1.496 678 24 1.496 678 24  1.496 678 24 1.5
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