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Symbolic data analysis aims to analyze complex data table described by the mixture of
histograms, intervals, finite sets, and others. We usually obtain symbolic data tables by the
process of aggregation and summarization of vastly many data sets. We assume proper
cumulative distribution functions for feature values of histograms, intervals, finite sets,
and others. Then. We can obtain the respective (m+1) vectors of quantile values. A main
contribution to this study is the realization of the quantile method of principal component
analysis for symbolic data tables. The quantile method transforms the given (N objects) x(d
features) symbolic data table to a standard numerical data table of the size (Nx(m+1)
sub-objects)x(d features) for a preselected integer number m which controls the
representation quality for each symbolic object. We apply the standard principal
component analysis to the transformed data table. In the obtained factor planes, each
symbolic object is reproduced as a series of m connected arrow lines that combine (m+1)
sub-objects. We reported the usefulness of the proposed method to the Journal of Statistical
Analysis and Data Mining.
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Taxon name F F F3 Fy Fs Fs F; Fs

ACER EAST1 23 246 115 415 10 56 05 0.62

2 0.6 -183 166 720 23 77 12 0.89
3 38 -123 182 835 40 89 15 0.94
4 92 -5.1 222 1010 69 100 25 0.97
5 144 23 258 1200 96 113 36 0.99
6 179 79 273 1355 127 135 48 0.99
7 238 189 288 1630 166 222 6.8 1.00
ACER WEST 1 -39  -238 71 105 5 0 0.1 0.14
2 02 -118 113 380 28 8 05 0.49
3 19 -10.1 128 505 54 23 0.7 0.61
4 42 -6.9 149 750 92 38 11 0.75
5 75 -13 176 1175 176 52 16 091
6 103 33 199 1860 267 71 22 0.98
7 20.6 11.0 292 4370 616 160 5.6 1.00

ALNUSEAST1 | -102  -309 7.1 220 9 28 01 0.22

2 44  -265 132 380 19 58 06 0.53
3 23 -22.7 148 475 23 74 08 0.69
4 0.6 -18.1 16.5 770 46 91 11 0.93
5 6.1 -8.0 198 1060 80 108 19 0.99
6 15.0 37 257 1235 106 126 37 0.99
7 209 14.1 29.1 1650 166 212 59 1.00
ALNUS WEST1 | -122  -30.5 71 170 4 0 0.1 0.22
2 46 -257 115 335 18 21 05 0.49
3 -30 -216 128 410 23 41 0.7 0.59
4 03 -15.1 144 510 37 57 09 0.72
5 32 -16 156 790 93 74 11 0.87
6 76 -0.8 175 1385 199 87 16 0.97
7 18.7 10.8 283 4685 667 452 48 1.00

Annual Temperature (°C)

Taxon name N 0% 10% 25% 50% 75% 90% 100%

ACER EAST 6865 -23 0.6 38 92 144 179 238

ACER WEST 1954 -39 02 19 42 75 103 20.6
ALNUS EAST 10144  -102 4.4 -2.3 0.6 6.1 15.0 209
ALNUS WEST 4761  -122 4.6 -3.0 03 32 7.6 18.7
BETULA 16815 -134 -84 -5.1 -1.0 39 126 203
CARYA 4638 36 75 10.0 13.6 17.2 194 235
CASTANEA 2216 44 8.6 11.3 14.9 175 192 215

FRAXINUS EAST | 8565 -2.3 14 43 8.6 14.1 17.9 232

FRAXINUS WEST | 1095 2.6 94 115 172 212 227 244

JUGLANS EAST | 4138 13 6.9 91 124 155 176 214

JUGLANS WEST | 526 73 126 141 16.3 194 227 26.6

IOSTRYA/CARPINUS| 5348 12 44 7.0 114 16.0 192 28.0

QUERCUS EAST | 7360 -15 34 63 12 16.4 19.1 242

QUERCUS WEST | 1942 -15 6.0 95 146 17.9 19.9 272

TILIA 3792 11 38 58 88 12.0 144 199

ULMUS 8028 -23 17 49 9.7 153 186 238
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