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Studies on the Kombu Eating Habit in Japan
IV. Distribution of the kombu eating patterns
on the K-T Diagram

Keiichi Orsar* and Shunji JaANuMA**

Abstract

Municipal surveys on the consumption of kombu in the 47 prefectural capitals of Japan were
analyzed in this study. The data was obtained from the Annual report on Family Income
and Expenditure Survey conducted by the Statistics Bureau Management and Coordination
Agency of Japan.

At first, the 47 capitals were placed in order of purchased amount of kombu (K) or
kombu-tsukudani (T) in yen. Next the order of each city for the preceding 19 years was
averaged with mean values and standard deviations (Table 1 to 2). The mean values and
standard deviation were plotted on graphic paper, and a K-T diagram was obtained (Fig. 1).
Then the cities were encircled on the K-T diagram to elucidate the kombu eating patterns,
and Fig. 3 was obtained. These procedures conducted using a computer are also introduced.
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Table 1-a. The city order of Kombu purchased per household (1969-1987)

69 .70 71 72 73 74 75 76 77 78 79 80 81 82 .83 84 85 86 87
Sapporo 26 45 39 42 18 21 44 35 40 34 39 42 9 45 30 46 45 41 39
Aomori 24 28 23 18 30 22 34 32 35 29 14 23 18 17 22 21 15 8 14
Morioka 16 23 17 16 16 15 15 15 17 16 16 17 8 11 11 8 10 7 10
Sendai 23 26 35 36 25 30 26 30 28 27 29 30 23 24 26 29 24 32 33
Akita 25 32 37 34 23 33 14 24 30 31 26 16 21 25 14 20 32 15 19
Yamagata 14 24 20 11 29 23 16 16 21 25 20 21 15 23 25 9 17 22 15
Fukushima 31 30 25 26 27 37 23 27 31 32 35 25 35 35 29 25 23 17 27
Mito 42 42 43 45 45 47 46 42 43 43 47 46 44 43 46 34 46 45 25
Utsunomiya 43 40 36 41 38 29 42 41 37 45 45 41 34 26 41 42 39 19 37
Maebashi 46 41 44 46 46 45 39 43 46 47 44 40 46 42 44 39 37 42 46
Urawa 29 39 41 39 37 40 43 40 36 34 41 32 40 41 47 33 21 28 25
Chiba 37 29 38 21 28 43 45 36 46 30 40 34 37 28 32 27 22 40 34
Tokyo 36 36 32 30 34 36 40 37 33 38 32 29 41 27 28 38 34 30 21
Yokohama 29 38 33 40 39 35 30 39 35 41 37 45 43 34 38 37 35 39 29
Niigata 41 46 42 33 42 42 47 46 39 42 36 28 33 44 20 43 38 35 41
Toyama 111 11 1111 1 1 1 1 1 1 1 1 11
Kanazawa 2 2 4 3 5 2 10 6 10 6 7 13 6 9
Fukui 6 6 6 7 5 6 1 7 4 8 10 11 7 8 8 5 7 3 8
Kofu 45 43 46 44 44 34 37 45 38 33 42 37 30 33 27 31 25 34 47
Nagano 22 21 26 27 36 18 21 31 18 18 24 27 16 22 34 26 28 23 23
Gifu 30 18 29 31 31 26 33 35 34 20 43 43 32 46 40 41 14 47 38
Shizuoka 13 27 21 19 21 28 24 23 27 22 19 22 19 15 18 18 16 21 26
Nagoya 40 37 34 43 41 39 28 36 42 40 30 39 39 37 24 36 47 45 42
Tsu 34 35 40 25 35 44 36 33 41 39 33 36 45 30 21 35 43 37 28
Otsu 4 4 4 2 9 5 3 510 2 4 3 4 6 13 16 11 10 3
Kyoto 3 3 3 3 2 3 4 6 7 5 3 2 3 2 b5 2 4 2 2
Osaka 7 5 5 5 6 9 7 3 5 9 8 8 13 12 4 6 5 11 6
Kobe 5 7 7 8 10 8 8 8 16 10 6 4 10 5 7 17 8 18 5
Nara 10 17 9 5 7 11 6 14 15 14 23 7 17 21 19 28 12 9 11
Wakayama 33 19 12 22 13 14 18 09 12 15 18 19 25 38 39 24 27 43 35
Tottori 27 16 31 28 22 27 17 28 9 21 28 13 26 31 12 23 29 24 30
Matsue 11 11 11 14 8 13 12 12 11 6 11 9 12 9 10 12 6 14 22
Okayama 26 14 22 23 32 19 31 21 24 28 21 18 28 32 35 40 42 20 36
Hiroshima 12 12 13 9 17 10 19 18 8 24 12 12 22 19 23 32 33 31 12
Yamaguchi 21 10 16 20 15 31 22 11 29 17 27 26 20 13 16 19 20 27 16
Tokushima 44 44 45 37 47 38 41 44 47 44 46 44 47 47 42 45 40 44 40
Takamatsu 17 25 28 32 14 16 29 19 23 35 25 33 24 29 43 15 30 46 32
Matsuyama 32 33 24 29 43 46 38 47 44 46 34 47 38 36 45 44 44 26 44
Kochi 15 20 156 12 19 25 27 20 20 13 22 20 29 20 17 14 9 16 18
Fukuoka 9.8 810 12 7 9 10 14 11 7 5 5 3 2 4 2 4 7
Saga 19 31 19 17 26 32 20 29 26 26 13 24 42 14 37 30 31 33 31
Nagasaki 8 9 14 13 11 17.13 22 19 12 15 14 14 7 9 10 18 13 13
Kumamoto 18 15 18 24 20 20 25 17 6 19 17 31 11 18 33 22 19 38 20
Oita 38 34 30 35 40 41 35 34 22 36 31 35 31 39 31 13 36 29 24
Miyazaki 36 22 27 38 33 24 32 33 32 37 33 38 36 40 36 47 41 36 43
Kagoshima 20 13 10 15 24 12 10 13 13 7 9 15 27 16 15 11 26 12 17
Naha 4 2 2 4 3 4 2 6 2 4 3 3 3 5 4
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Table 1-b. The city order of Kombu-Tsukudani purchased per household (1969-1987)

69 70 71 72 73 74 75 76 T7 78 79 80 81 82 83 84 85 86 87
Sapporo 46 46 46 46 46 43 40 46 45 43 46 46 39 46 44 43 38 39 41
Aomori 40 36 32 33 37 34 26 32 19 18 24 18 16 24 28 30 20 21 22
Morioka 38 43 40 44 42 28 25 18 24 21 27 25 23 19 29 37 36 33 36
Sendai 39 37 41 39 39 46 44 45 46 45 38 44 37 45 43 33 26 32 45
Akita 44 40 45 43 45 41 37 22 26 24 20 36 36 37 30 39 46 41 37
Yamagata 41 42 43 37 41 19 21 27 15 32 31 24 35 27 24 22 24 42 29
Fukushima 45 44 42 41 43 45 41 35 38 41 42 28 45 39 41 40 39 27 34
Mito 33 41 34 29 27 42 46 41 41 40 44 38 43 30 39 28 43 38 38
Utsunomiya 35 38 33 28 35 37 31 33 30 38 37 27 40 40 38 24 30 29 31
Maebashi 37 28 37 36 31 39 38 36 31 35 22 35 20 31 21 20 35 43 42
Urawa 28 30 36 34 40 36 34 31 256 19 34 39 28 9 37 35 40 31 12
Chiba 42 29 38 40 33 31 45 39 29 34 33 41 41 34 35 38 18 25 30
Tokyo 30 26 27 22 23 25 27 25 27 16 29 29 32 35 33 25 23 30 24
Yokohama 15 12 14 16 20 23 22 17 16 22 21 23 19 18 22 18 25 16 13
Niigata 43 46 44 45 44 13 12 9 10 10 8 12 11 100 9 10 7 15 14
Toyama 22 26 25 27 18 15 8 13 14 6 12 11 7 12 10 13 8 8 15
Kanazawa 19 19 17 17 19 8 7 6 6 9 6 3 8 8 8 9 9 T 9
Fukui 8 9 9 8 7 2 4 3 3 2 1 b5 2 4 2 3 2 2 5
Kofu 25 32 29 31 26 30 32 38 36 33 41 37 46 36 23 41 33 37 40
Nagano 32 23 28 26 36 24 17 20 17 17 15 14 14 17 17 15 13 12 10
Gifu 14 11 6 11 12 11 11 8 11 5 5 7 5 6 4 6 10 5 2
Shizuoka 36 34 39 42 38 44 43 30 35 46 35 45 42 44 26 42 45 36 32
Nagoya 9 6 7 7 5 9 10 10 12 12 11 13 9 11 13 5 1 10 1
Tsu 10 10 10 9 8 7 14 14 9 14 7 9 13 15 11 8 6 13 8
Otsu 5 5 5 3 6 6 6 4 5 3 3 2 3 3 3 2 3 1 3
Kyoto 2 3 2 6 3 4 3 7 8 8 9 6 6 1 6 7 5 3 7
Osaka 11 1 1 1 3 2 2 2 1 2 1 1 5 1 1 4 4 1
Kobe 3 4 4 2 4 5 5 5 7T 4 4 4 4 2 51211 6 6
Nara 6 2 3 4 2 1 1 1 4 713 810 7 711 12 9 4
Wakayama 4 7 8 5 910 13 12 1 13 10 10 17 14 12 4 37 11 21
Tottori 7 8 11 10 10 12 9 11 13 11 14 16 24 21 14 14 15 17 16
Matsue 13 156 12 12 14 14 16 16 21 20 16 19 18 16 18 23 21 20 20
Okayama 18 20 13 14 15 17 19 26 20 23 19 17 12 23 20 19 14 18 19
Hiroshima 17 18 15 21 21 21 28 43 43 26 43 31 27 29 34 29 28 40 23
Yamaguchi 11 16 19 19 17 20 20 23 23 29 32 26 29 25 19 36 27 23 26
Tokushima 21 14 18 18 13 18 15 15 18 27 18 20 25 26 32 32 17 24 28
Matsuyama 29 35 22 25 11 33 29 42 34 44 40 34 38 38 45 45 34 45 46
Takamatsu 27 22 26 30 30 32 35 29 37 36 36 42 34 42 42 44 44 35 43
Kochi 27 13 24 35 34 38 42 44 42 31 26 33 33 41 31 34 29 34 33
Fukuoka 24 27 20 20 24 29 39 40 40 37 25 15 15 13 15 17 16 26 39
Saga 23 39 30 23 32 26 24 24 28 28 28 30 30 28 30 26 22 19 27
Nagasaki 20 17 23 13 25 27 23 21 44 39 30 22 22 32 27 27 41 4 35
Kumamoto 12 24 22 12 42 22 23 32 33 30 39 43 26 22 25 21 32 28 25
Oita 34 31 35 32 28 40 36 34 32 42 45 40 44 43 46 46 42 46 44
Miyazaki 31-33 31 38 29 36 30 37 39 25 23 32 31 33 36 31 31 22 18
Kagoshima 16 21 16 15 16 16 18 19 22 15 17 21 21 20 16 16 19 14 17
Naha 47 AT A7 AT 47 47 47 47 A7 A7 4T A7 47 47 47
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Table 2. Mean value with standard deviation for 19 years (1969-1987)
Kombu-

Meombu | gn1 saukndani on—1

Mean of order
Sapporo 34.79 11.02 43.63 2.87
Aomori 21.95 6.83 26.84 7.34
Morioka 13.89 4.09 30.95 8.44
Sendai 28.21 3.88 40.21 5.51
Akita 24.79 7.28 36.79 8.00
Yamagata 19.26 5.22 30.32 8.80
Fukushima 28.42 5.10 39.47 5.20
Mito 42.84 521 39.47 5.20
Utsunomiya 37.68 6.68 33.37 4.68
Maebashi 43.32 2.96 32.47 7.22
Urawa 36.63 6.47 30.42 8.80
Chiba 33.47 7.33 34.47 6.61
Tokyo 33.21 4.96 26.94 4.41
Yokohama 36.63 441 18.52 3.76
Niigata 38.84 6.78 19.53 15.28
Toyama 1.00 0.00 14.16 6.45
Kanazawa 5.32 3.256 10.21 5.14
Fukui 7.00 2.13 4.26 2.66
Kofu 37.63 6.83 34.00 5.99
Nagano 24.26 5.45 19.32 7.06
Gifu 33.21 9.27 7.80 3.35
Shizucka 21.00 4.19 38.63 5.71
Nagoya 37.84 5.74 9.00 3.14
" Tsu 35.79 6.26 10.26 2.79
Otsu 6.21 ~4.05 374 148
Kyoto 3.37 1.46 5.05 2.37
Osaka 7.11 2.71 1.84 1.26
Kobe 8.79 4.05 5.11 2.58
Nara 13.42 6.31 5.89 3.87
Wakayama 22.89 10.31 1147 7.79
Tottori 23.26 6.81 13.32 4.30
Matsue 11.26 3.45 17.06 3.27
Okayama 26.95 7.79 18.21 3.60
Hiroshima 17.79 7.89 28.26 8.92
Yamaguchi 1979 6.02 23.16 6.03
Tokushima 43.47 3.04 21.00 5.89
Matsuyama 27.11 8.87 35.21 9.18
Takamatsu 38.95 743 35.05 6.62
Kochi 18.47 5.08 32.79 7.38
Fukuoka 7.21 341 25.31 9.56
Saga 26.32 7.79 27.21 4.40
Nagasaki 13.21 3.88 28.00 9.02
Kumamoto 20.58 7.40 26.84 7.10
Oita 32.32 6.82 38.95 5.90
Miyazaki 34.95 6.14 30.79 5.54
Kagoshima 15.00 b5.64 17.63 2.43
Naha 3.40 1.18 47.00 0.00
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Fig.1. K-T diagram using the mean values of the order of Kombu and Kombu-tsukudani
purchased per household in 47 prefectural capitals (1969-1987)
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START
Selection
gf function

FUNCTION 1 FUNCTION 2 FUNCTION 3
Input data Input data Input data
«perchased amouni of kombu «the order of each «the order of prefecture
and kombu-tsukudani prefecture
l J—
K-T analysis Input K-T diagram conditions
Drawing of the K-T diagram and geographical data of captitals
Arrangement of the prefectural T
data in order of amount X-T analysis
Mapping (paintting of prefecture with
l colers as a result of K-T analysis )
Qutput data

+the prefectural amount

«the order of each prefecture
Optimal T

YES
N /EXIT »

YES

Fig. 2. Flow chart of analytical program for K-T diagram
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Fig. 3. Kombu eating pattern on the K-T diagram
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