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Analysis of Industrial Clusters by Network Motifs

MASATO HISATAKE, ! HIROKI MATSUNOT?
and YUSUKE Nartof?

Characterizing industrial clusters in terms of topological patterns of company-
company relation is of importance since agglomeration of industries can be gen-
erated and sustained through deal relation among companies. We analyzed local
topological patterns or network motifs for seven industrial clusters in Japan. It
is confirmed that motif profiles are consistent with known topology of industry
clusters, indicating capability of quantifying topological feature. Comparison
with other statistical measures like degree, cluster coefficient and path length
is also given. Principle components extracted from a motif profile through
PCA is suggested as a possible measure to classify industrial clusters from the
viewpoint of network structures.
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Table 1 List of regions inspected and the number of companies: See the result section in the text
for the explanation about case A and B.
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0oo A 4,092 | 1,590 | 1,470 | 2,084 820 2,477 | 4,042
B 699 511 191 639 227 631 806
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Fig.1 (upper) Thirteen kinds of motifs (bottom) an example of random networkes. From Milo,
et al.”).
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Fig.2 Motif profiles for each region: (a) case A, (b) case B.
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Table 2 Cluster coefficient, degree and path length in each reagion: The average values are shown for case A and B. Nodes in any network

are not fully connected because we restrict our data to the relations within a given region. To calculate average path length, the
largest connected set of nodes is chosen. The size of the connected sub-network used for calculation and the size of the original

network are shown in blanket, the former in the left, the latter in the right.

oo ooo oo ooo oo ooo oooo oo oo
goooo A 0.0671 0.0457 0.0708 0.0826 0.1370 0.1315 0.0664
oo B 0.0758 0.0425 0.1028 0.0266 0.1340 0.2820 0.1157
oo A 4.97 1.93 3.66 2.04 7.15 4.27 4.26
B 2.78 1.61 2.90 1.76 4.88 4.75 3.74
A 6.136 9.839 6.350 6.203 3.565 7.590 4.476
ooo (3,998/4,092) | (904/1,590) | (1,353/1,470) | (1,356/2,084) | (798/820) | (2,358/2,477) | (3,803/4,042)
B 8.424 6.644 3.847 7.232 4.812 3.167 4.448
(610/699) (67/511) (160/191) (307/639) (215/227) (581/631) (634/806)
(a) (b) 03 U00000DO00O0pO 5% 0000000000000000O
20 Scree Plot Table 3 Correlation between a pair of motifs. Correlation coefficeints between pairs of motifs.
Hamamaten 6 Those which are less than 5% in p value are shown.
" 5 ° 5 pair of motifs 2-4 2-7 2-9 4-9 5-10 6-12 11-13
2 — correl. —0.796 | —0.917 | 0.803 | —0.991 | —0.963 | —0.851 | 0.912
s 0 ° 4 p value 0.032 0.004 0.03 0.000 0.001 0.015 0.004
k] Ota(Tolyo) .
£ 2
ﬁ’ o9 : Dl:ll:l[l[l[lIDDDDQDDDDDDDDDDDD3(&)DDDDDD2DDDDDDD
E -5 Higashiosaka Toyota % . DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD3(b)
o ° z
gﬂ HatgchfSh‘k“ﬁ“Ch‘“ %,1 doddddddoddoooooooooooooooooo eooooo 5060
R e e e 28 Pt s e E s e 00000000000000000000000000000000000000000
REGR factor score 1 for analysis 1 Component Number 000000 300000000000 0000DO00o00oooooooon
08 (x0000DO00O0ODDOD 20000000 (b)000BDO0 0000000000000000000000000000000000000000

Fig.3 (a) The first two principle components for network motifs, (b) eigen value of each
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Fig.4 (a) the first two principle components for the three quantities, degree, cluster coefficient and
path length, (b) eigen value of each component.
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Table 4 Correlation among degree, cluster coefficient and path length.

pairs cluster-degree | cluster-path degree-path
correl. 0.830 —0.745 —0.678
p value 0.021 0.055 0.094
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Fig.5 (a) growth rate of output per capita growth in each region, (b) growth rate of value-added

per capita in each region.
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