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Abstract

We give the properties and proofs of the sample principal component, and discuss them in two
different conditions: from S on to calculate principal component and from R on to calculate prin-
cipal component. From S on to calculate principal component, we give 7 properties (S1)-(S7) and
their proofs, and the relationships stated by these properties get full display in Figure 1. Similarly,
from R on to calculate principal component, we give 7 properties (R1)-(R7) and their proofs, and
the relationships stated by these properties get full display in Figure 2. Finally we give two nu-
merical simulation examples to verify the correctness of properties (S1)-(S7) and (R1)-(R7).
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Figure 1. The relationships of the sample covariances (left) and the relationships of the sam-
ple correlations (right) among X, X;,Z;,Z;
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Figure 2. The relationships of the sample covariances (left) and the relationships of the sam-
ple correlations (right) among X, X,,Z,,Z,
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Table 1. The covariance matrix and the correlation matrix of the population and the sample
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