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 WATCHARAPHONG WONGNIYOMKASET: APPLICATIONS OF PCA BASED 

ON MAXIMUM LIKELIHOOD AND ROBUST ESTIMATIONS OF COVARIANCE MATRIX TO 

SOIL CHEMICAL COMPOSITION FOR CLUSTERING PATTERNS: CASE STUDY FROM 

THE WESTERN REGION OF THAILAND. THESIS ADVISORS: ASST. PROF. 

KAMOLCHANOK PANISHKAN, Ph.D. 97 pp.

  The purpose of this research is to study principal component analysis (PCA) 

based on three estimations of covariance matrix; maximum likelihood estimation, robust 

estimation using the rank estimator and robust estimation using the sign estimator. The 

analyses were applied to the fifty eight raw and transformed data collected from three 

agricultural provinces in the western region of Thailand which are Nakhon Pathom, Samut 

Sakhon and Samut Songkham. Soil chemical compositions were measured by Scanning 

Electron Microscope (SEM) and Energy Dispersive X-ray Microanalysis (EDX). There are ten 

component variables; Oxygen, Magnesium, Aluminum, Silicon, Potassium, Calcium, Iron, 

Titanium, Carbon and Sodium. 

 The results of the study are as follows. 

  (1) The basic result for soil indicate decreased amount of O, Si, Al, Fe, C, K, Mg, 

Ca, Ti and Na. 

  (2) Principal component analysis based on maximum likelihood estimation can 

explain the most percentage of the total variation of both raw and transformed data. 

 (3) The transformed data with the method of Aitchison (1986) indicated the 

apparent classification of the soil samples. However, the classification is not consistent to the 

five textures of soil; clay, clay loam, medium loam, silty loam and sand loam.

 So the other environmental factors such as the physical characteristics of soil 

(color, pH), the amount of metal and micronutrient can be considered. 
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