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APPENDIX A

BACKGROUND MATHEMATICS [11]

1. Standard Deviation (SD)

Standard Deviation (SD) is: “The average distance from the mean of the data

set to a point”. The way to calculate it is to compute the square of the distance from

each data point to the mean of the set, add them all up, divide by »-1, and take the

positive square root. As a formula:

Where:
X is referred to the entire set of number.
X; is referred to the i" number in X. (i=1, 2, 3,...,n)

n is referred to the number of elements in the set X.
2. Variance, s>

Variance is the measure of the spread of data in a data set. The formula of the

variance is:
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Where:
X is referred to the entire set of number.
X, is referred to the i numberin X. (i=1, 2, 3,....n)

n is referred to the number of elements in the set X.
3. Covariance

Covariance is the measure of the spread of data in a data set between 2-
dimension. If the covariance between one dimension and itself is calculated, the result
is the variance. Therefore, if the covariance of the 3-dimensional data set (x, v, and z)
is calculated, the result is the covariance between the x and y dimension, the x and z

dimension, the y and z dimension is measured. The formula of the covariance is:

/]

Z(X,. ““?XYa —?)

cov(X,Y) = (n — 1)
Where:
Xand Y is referred to the entire sets of number.
X;and ¥; is referred to the i number in X and Y, respectively. (i=1, 2, 3,...,n)

n ' is referred to the number of elements in the set X and Y.,
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APPENDIX B

EIGENVECTORS AND EIGENVALUES |1, 11]

Definition: If A is an n x n matrix, then a nonzero vector x in R" is called an
eigenvector of A if Ax is a scalar multiple of x; that is,
Ax =1x
For some scalar A, the scalar A is called an eigenvalue of A, and x is said to be and

eigenvector of 4 corresponding to 2.

1
Example: The vector x = [2:| is an eigenvector of

-l 4

Corresponding to the eigenvalue A = 3 since

e ST
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APPENDIX C

A CROSS-VALIDATION PROGRAM
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THE RELEVANCE OF THE RESEARCH WORK TO THAILAND

Nowadays, analytical chemistry is concerned in various fields such as
agricultural, pharmaceutical, food and environmental. The developments of new
analytical approaches with simplicity and cost effectiveness are needed for Thailand.

In this research work, some chemometrics techniques have been investigated.
The studies show that they are the powerful and wonderful tools that can be used for
interpreting the complicate sample data, reducing the steps and time of the
experimental work as well as the cost of analysis. Applications to real samples have
been demonstrated. This may be an alternative way to enhance the performance of

analysis.



