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Abstract

The algorithm of structural equation model, partial least squares (PLS), has been widely applied to
solve indefinite equations. But the iterative algorithm may have the problem of non-convergent
and non-unique. In this paper, we propose an optimized algorithm based on the unit modular
length constraint of latent variables and the prescription constraint of path coefficients. Simulta-
neously, we prove the convergence of the algorithm and take a set of data to validate the unique-
ness of the solution.
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Figure 1. Ancient building fire risk assessment model
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Table 1. Original data
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Table 2. Prescription constraint of summary coefficients

2 BBARTHILEAK

j 1 2 3 4 5 6 TR R EOR
v, 0.1675 0.1594 0.1692 0.1683 0.1612 0.1743 1
Vs 0.2700 0.2223 0.2652 0.2425 1
Vs 0.3287 0.3445 0.3268 1
4 0.2363 0.2491 0.2534 0.2612 1
é,; 0.2532 0.2450 0.2637 0.2380 1
¢, 0.3311 0.3480 0.3209 1
¢, 0.3134 0.3548 0.3318 1
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Table 3. Path coefficient of latent variables

T3 BLENBEERHY

B(5,) (7)
0.0000 0.0000 0.0000 0.0000 1.0175 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 1.0200 0.0000
—-0.2110 1.1615 0.0000 0.0000 0.0000 0.0000 0.0423
0.1887 0.8992 0.0996 0.0000 —0.0650 —0.4877 0.3825

Table 4. Estimates of latent variables

I 4 BTENMGITE

é é, é A, 7, 7, 7
45182 3.8682 46732 5.0000 45088 5.0000 5.0000
5.0000 45077 4.0000 4.7509 42532 4.6689 4.6682
4.8388 4.2700 4.0000 4.0000 4.0000 3.6520 3.6866
3.8308 35030 36732 3.2285 3.0187 4.3480 3.0414
26756 4.2854 46555 45103 45017 5.0000 5.0000
4.8406 47575 5.0000 47637 5.0000 36791 5.0000
45048 42700 46713 5.0000 35310 2.6859 46866
4.0000 3.7348 36732 47637 35169 3.0102 27096
3.4988 25674 20159 35225 4.7550 5.0000 5.0000
5.0000 4.7575 46713 47637 5.0000 46791 4.6866
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