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The objective of this study is to propose test statistics to detect outliers for multivariate 
data using the minor principal components when the outliers do not conform with the   
correlation structure of the remainder of the data. After studying principals and theories on 
principal component analysis and properties of normal distribution, the test statistics 2

2zR  and 
2
3zR  , which use only 2 and 3 minor principal components respectively, were found. The study 

shows that the test statistics are Chi-square distribution with degree of freedom equal to 1. The 
comparison of the efficiency of the test statistics for detection of outliers in multivariate data  
with 2

2 ,(2)id  and 2
2 ,(3)id , which are proposed by Hawkins, and 2d , which comes from 

Mahalanobis distance is tested by generating data through simulation technique using 
multivariate normal distribution under the condition of number of variables p  5, 10(2)20 with 
a sample size of n  30, 40, 50, 75, 100 and 4 levels of percentage of outliers 10%, 20%, 30% 
and 40%. There are 140 situations in total and each situation can be repeatedly simulated for 
1,000 times. 

 
The study shows that 2

2zR  is suitable for detection of outliers with p  16 and n  50. 
The efficient of 2

3zR  is lower than other test statistics in many situations, so it is not suitable to 
detect the outliers. The test statistic 2

2 ,(2)id  is suitable for detection of the outliers with p  10, 
whereas 2

2 ,(3)id  is more suitable for detection of outliers with 12 p  16. As for test statistic  
2d  is suitable for detection of outliers with p  14. However, it is discovered that all statistics 

are not much different, and it is found that 2
2zR  and 2

3zR  are not complicated and easily 
computed. 
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