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Abstract

With the increasing emphasis on the environment and the improvement of monitoring technology,
there appear more and more multivariate data in which the variable sets have multi-collinearity
problem. The water quality data of Taizi River belong to this kind of data. In order to avoid the li-
mitation of the traditional method, the principal basis analysis method based on the Gram-
Schmidt transform is used to the feature selection of the water quality data of the Taizi River. This
method selects information effectively from the large-scale variable set with the minimal loss of
original information. Meanwhile, this method can exclude all redundant variables and reduplicate
information. Furthermore, it can obtain a mini-dimensional orthogonal basis. Using the measure-
ment of the net information content ratio of the selected features, it is effective to select the rep-
resentative water quality monitoring variables. It is conducive to the improvement of water qual-
ity monitoring work and the experimental results indicate the effectiveness of this method.
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Table 1. Original data
=1 RiuER

1 (i
X1 (14.01, 8.32, 16.00, 15.60, 36.52, 96.59, 168.00, 66.00, 27.36, 32.00, 75.30, 72.00)
X2 (1,1,1,12,14, 15, 15, 18, 22, 15, 10, 4)
X3 (8.13, 8.11, 7.68, 8.00, 8.33, 8.12, 8.05, 7.79, 7.90, 8.22, 8.10, 8.00)
Xa (48.3, 48.0, 50.3, 47.6, 43.7, 44.8, 45.3, 40.4, 39.6, 36.1, 33.5, 32.1)
Xs (9.8,9.8,9.2,104,11.3,8.0,6.2, 7.5,5.7, 6.3, 7.5, 8.3)
X6 (2.35, 2.60, 2.31, 2.68, 3.16, 2.68, 2.89, 2.69, 2.32, 2.33, 2.47, 1.87)
X7 (1.0,25,22,26,2.1,10,24,26,1.0,1.0,1.0,1.0)
Xg (0.747, 0.543, 2.980, 1.958, 1.332, 0.863, 0.988, 0.688, 1.028, 1.399, 0.977, 0.535)
Xo (0.06, 0.06, 0.06, 0.08, 0.07, 0.08, 0.08, 0.07, 0.06, 0.07, 0.06, 0.09)
X10 (0.001, 0.001, 0.001, 0.001, 0.001, 0.0005, 0.0005, 0.0005, 0.0005, 0.0005, 0.0005, 0.0005)
X11 (0.025, 0.068, 0.060, 0.048, 0.043, 0.040, 0.036, 0.070, 0.056, 0.005, 0.050, 0.020)
X12 (0.504, 0.653, 0.795, 0.565, 0.553, 0.517, 0.377, 0.274, 0.200, 0.265, 0.255, 0.233)
X13 (0.025, 0.063, 0.025, 0.025, 0.025, 0.025, 0.025, 0.025, 0.025, 0.025, 0.025, 0.025)

Table 2. Values of zp:rz(xi,xj)
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Table 4. Ry, of variables
4. BOATEWRYE

%E Zl(xm) Zz(xa) Za (Xg) ZA (Xs) Zﬁ(xm) ZG(XB) Z7 (Xl) ZS(XA)
Ry /% 17.519 17.4340 15.148 14.395 14.257 7.781 5.329 4234
%E‘ ZQ(Xll) ZlD(XZ) le(x7) ZlZ(Xlz) Zl3(X5)
Ry /% 1.707 1.625 0.271 0.261 0.041
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Figure 1. The cumulative net information content ratio
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