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Extracting a Graph Structure with Both Hierarchical and
Nonhierarchical Relationships via Tagging Information

HIROSHI RO™  YASUHIRO SUZUKI™

Taxonomy systems - systems that allow users to annotate items with string formed metadata - have been established as a
reasonable way to label and organize large collections of data for years. Due to the uncontrolled vocabulary, tags in a flat
taxonomy system have no explicit relations and vary. In this paper, we introduce an algorithm for converting a set of tags in a flat
taxonomy system into a hierarchical and nonhierarchical relationships coexisted in graph structure. We discuss the algorithm

first, and then we show some features of the graph structure in real data
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Table 2: A2 BT S fED—H,
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IT| |E| [P| [ h
Min 1.00 1.00 0.00 0.00 0.00
Max 14.04 19.40 17.01 19.31 1.00
Mean 8.15 9.08 7.83 8.10 0.46
Median 8.36 9.45 8.14 8.58 0.44
c 1.95 3.19 2.85 3.56 0.22
p-26 42.18%  41.72% 41.84% 40.43% 54.51%
p-lo 29.45%  28.95% 29.12% 27.26% 41.50%
utlo 38.65%  39.39%  38.52% 40.25%  28.86%
26 53.28%  53.76% 53.37%  55.04% 39.16%
+lo 68.09% 68.34% 67.64% 67.51% 70.36%
+20 95.68% 95.49% 95.21% 95.47% 93.67%
Skewness -0.50 -0.48 -0.41 -0.47 0.52
Kurtosis 0.12 -0.03 -0.19 -0.32 -0.02
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Table 3: i bHBIIEONIZZ 7 OXT DY A O—#, LR &£IXL>R, LR, L<R DEFTH 5,

L R LR | bR L/R L=R LR L<R |L>R%) L/R%) L=R®%) L\R(% L<R®%)
design webdesign 7212 | 491 444 6611 105 110 | 6.81% 6.16%  91.67%  1.46% 1.53%
design inspiration 5804 | 669 601 5089 45 46 | 11.53% 10.35% 87.68% 0.78%  0.79%
design art 5749 | 520 446 5164 57 65 9.05% 7.76%  89.82%  0.99% 1.13%
design blog 5427 | 174 140 5219 29 34 3.21% 2.58% 96.17% 0.53%  0.63%
design graphics 5161 | 722 615 4418 20 21 13.99% 11.92% 8560% 0.39%  0.41%
design typography | 4614 | 1080 939 3528 5 6 23.41% 20.35% 76.46% 0.11%  0.13%
design fonts 3919 | 744 573 3167 8 8 18.98% 14.62% 80.81% 0.20%  0.20%
design architecture | 3875 | 630 565 3226 19 19 | 16.26% 14.58% 83.25% 0.49%  0.49%

software tools 6541 96 84 6167 246 278 | 1.47% 1.28% 94.28% 3.76%  4.25%
css webdesign 6514 | 185 172 5586 671 743 | 2.84% 2.64% 85.75% 10.30% 11.41%
Jjavascript Jjauery 5605 | 1081 1000 4452 67 72 | 19.29% 17.84% 79.43%  1.20% 1.28%
ajax Jjavascript 5150 | 62 61 4343 622 745 | 1.20% 1.18% 84.33% 12.08% 14.47%
Jjavascript s 2610 | 1253 1146 1341 15 16 | 48.01% 4391% 51.38% 057% 0.61%
music mp3 3983 | 1229 1128 2700 51 54 | 30.86% 28.32% 67.79% 1.28% 1.36%
video youtube 4253 | 1217 1136 3011 25 25 | 28.62% 26.71% 70.80% 0.59%  0.59%
design logo 2726 | 1198 1055 1525 3 3 43.95% 38.70% 55.94% 0.11%  0.11%
design color 3728 | 1104 1006 2616 8 8 2961% 26.98% 70.17% 0.21%  0.21%
mac osX 3646 | 1102 1057 2403 140 141 | 30.22% 28.99% 6591% 3.84%  3.87%
search searchengine | 2220 | 1097 1042 1099 24 24 | 49.41% 46.94% 49.50%  1.08% 1.08%
flash actionscript | 2096 | 1084 1030 1001 11 11 | 51.72% 49.14% 47.76% 0.52%  0.52%
linux ubuntu 3919 | 1084 1033 2786 46 49 | 27.66% 26.36% 71.09% 1.17% 1.25%
design typography | 4614 | 1080 939 3528 5 6 23.41% 20.35% 76.46% 0.11%  0.13%
software freeware 3686 | 1025 952 2652 9 9 2781% 25.83% 71.95% 0.24%  0.24%
security password 2137 | 1023 942 1098 15 16 | 47.87% 44.08% 51.38% 0.70%  0.75%
travel flights 1359 | 1010 845 344 5 5 74.32% 62.18% 2531% 0.37%  0.37%
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