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Abstract: An unsupervised learning system with prescription condition (the weight coefficients are nonnegative and
their sum is 1) is constructed, and its definite linear algorithms, the constraint least squares solutions, are proposed. This
is the kernel content of this paper. The unsupervised learning system composed of some basic units is similar to a struc-
tural equation model (SEM), and is a kind of indeterminate equations. The traditional algorithms of SEM including par-
tial least squares (PLS) and linear structure relationship (LISREL) are indefinite iterative algorithms, and may be non-
convergent and non-unique. This paper constructed the inverse equations according to the idea of factor analysis, and
obtained a middle solution based on modular length constraint (the length of latent variable is temporarily assumed as
1). Then the definite linear algorithm of the model making use of the latent regression with prescription constraints is
constructed and to substitute traditional iterative algorithms. Data examples, including the index summarizing model for
the Diffusion Indexes of Income and Price, and the model of Army Moral Index, show the analysis abilities and classi-
fication functions of the learning systems for economic or psychological problems, and extend the application scope of
unsupervised learning systems. A kind of index summarizing modular with a latent variable and unknown weight coef-
ficients are the basic units in the systems.
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Figure 1. A learn system containing 6 latent variables
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Figure 2. A basic unit of unsupervised learning
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Table 1. Diffuse index of income and price of urban depositors
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Table 4. The estimation of path coefficients
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