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Table 1. Statistics of the five ratios reduced from the seven measures.

BNE THME SERE KINHE BRKXE

1 0.82 0.21 0.32 1.50
2 0.64 0.15 0.22 0.92
3 1.74 0.15 1.33 2.17
4 0.63 0.12 0.37 0.92
5 1.00 0.27 0.45 1.89

¥ OTEI-RZI40ETH B, LCAECATI—~FBRELTOBIHDEETIZZETH 3,

— 100 —



K6 )RUB>TEEMNZ b v b HEINHRETFI RIESEDED TH 3,

1 0.79 0.20 0.53  0.68
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0.53  0.55 —0.02 1 0.67

0.68 0.49 0.31 0.67 1

H(10) ORBTIOEEH FESERIUEL, F2BERZ bVRE2DL KL%, &
2» oW1 ERDOA THBLBLZEEEBOLLOLERICHTIEBT LD bEFSRIZ 7. 1
LT B BIEWRSEE2ERI2HATIHRII80 F LB LM¥Dh %, KRWT
i, —ISEIERILUTE2EGAL, L2 5DFERSZBBOHTICANILEET S,

2 HEEHE-@BEB<Z by

Table 2. Eigen values and eigen vectors

B B 5 X % F5EOF%)

A= 2.89 58 58
Az =1.08 22 80
Az = 0.61 12 92
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As = 0,14 3 100
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Uy = 0.47 Uz =  0.23
U5 = 0.50 uzs = —0.20
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Table 3. Deviation of the first eigen value for a set of 102 tombs selected at random

from the 122 tombs given by Appendix.

# T (ED A =R (L) F5% (5
1 2.90 +1.6 58.0
2 2.85 - 0.1 57.0
3 2.79 - 2.3 55.7
4 2.95 + 3.3 59.0
5 2.79 - 2.3 55.7
6 2.85 + 0.1 57.1
7 2.93 + 2.6 58.6
8 2.88 +0.9 57.6
9 2.95 + 3.3 59.0
10 2.79 - 2.3 55.7

¥ B 2.87 *1.9 57.3
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Fig.5 Graphical representation of an archaeological knowledge that tomb mounds

varied in shape depending on dates and regions.
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Fig. 6 The region near Osaka Bay and distribution of the 92 tombs.
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Statistical Shape Analysis on Keyhole Tomb Mounds

Kazumasa QZAWA

Osaka Electro-Communication University, Neyagawa-shi, Osaka 572

Thousands of Japanese ancient Keyhole tombs are slightly different in shape
from each other. An archaeological knowledge is that variation in shape depends
on when and where the tomb mound was built. This paper aims to discuss this
archaeological knowledge more precisely, based on the principal components
analysis.

The five features describing a tomb mound are first defined, each of which is
extracted from a contour map by making good use of emprical human capability.
Eigen vectors to provide principal components are computed on the basis of a mutual
correlation matrix of the five features. Secondly archaeclogical datings of 92 tombs
located in a small region near Osaka Bay are discussed in comparison with the first
principal components of the tombs.

A conclusive understanding is that archaeological dating of a tomb mound is
dominated by its first principal componeni. Finally possible applications of this result

are discussed in relation to archaeological inference.
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