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This research is the study of the archaeological information obtained from the
scientific analysis that has many variables. The purpose is to classify the artefacts in the context of
the chemical composition of 206 glass beads obtained from the analysis that uses Scanning
Electron Microscope (SEM). The glass beads were found at an archaeological site of Promtin Tai,
Cokesamrong in Lopburi in B.E. 2547 by the Faculty of Archaeology, Silpakorn University. There
are 15 component variables, Aluminum (Al), Iron (Fe), Phosphorus (P), Calcium (Ca), Titanium
(Ti), Magnesium (Mg), Silicon (Si), Chlorine (CI), Lead (Pb), Potassium (K), Sodium (Na),
Copper (Cu), Tin (Sn), Manganese (Mn) and Mercury (Hg). The elements in each glass bead are
measured in percentages. The analyses used are principal component analysis by plotting a two-
dimensional graph from the values obtained from the first component, the second component and
the third component and cluster analysis. The approaches used in cluster analysis consist of Single
Linkage, Complete Linkage and Average Linkage. The analyses are applied to the data in different
forms, raw data, standardized raw data, rank transformed data, unstandardized logarithmically
transformed data and standardized logarithmically transformed data.

The results of Dotplots and Boxplots show that there are 5 variables with most of
their values are zero. These S variables, including Silicon (Si) which is the directional component
of glass beads, were omitted from the analyses. Therefore, only 9 variables are used in the
analyses. Those are Aluminum (Al), Iron (Fe), Calcium (Ca), Magnesium (Mg), Titanium (Ti),
Chlorine (C1), Lead (Pb), Potassium (K) and Sodium (Na). The analyses suggest that raw data and
standardized raw data provide satisfactory information about grouping :

(1) For raw data, from principal component analysis, the glass beads can be divided
into 4 groups relating to the colors of glass beads. From cluster analysis with the approach of
Complete Linkage, data can be divided into 4 groups with similar results.

(2) For standardized raw data from principal component analysis, the glass beads can
be divided into 3 groups relating to the transparency of the glass beads. For cluster analysis with
the approach of Complete Linkage, data can be divided into 4 groups with consistent results with
the raw data case.

Other results can not be seen clearly from the other form data transformation.
However, the 4 groups discussed above are apparently associated with some cultural traditions.
For example, the Iron-Age glass beads are more transparent than those of the Dvaravati glass
beads, according to the means of Aluminum (Al) and Potassium (K).





