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Factor analysis for the personal fishery revenue in Kyoto Prefecture

Masashi Mochizuki

This study analyzed the factors associated with personal fishery revenue in Kyoto Prefecture, which consisted

mainly of handline and longline fishing (HLF) or collecting shellfish and seaweeds (CSS). We focused on differ-

ences in the fish brand composition ratio and multiple management. As results, no difference was found in the

mean amount of HLF fishery money per management body owing to a difference in the fish brand composition

ratio. In the CSS, the mean amount of fishery money per management body of the area with a high proportion of

Crassostrea nippona was larger than the area with a high proportion of Haliotis. It was more effective to have

more than four types of HLF fisheries than to specialize in one fishery. The CSS management decided to increase

the total amount of fishery money by engaging in more than five types of fisheries.
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L2squared dissimilarity measure
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Fig. 1 Dendrogram of the cluster analysis by fish brand
composition ratio for each fishery cooperative branch.
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Haliotis

Turbo cornutus

Cultured Crossostrea nippona
Sea Urchin

Crassostrea gigas
Crassostrea gigas with shell
Crossostrea nippona
Babylonia japonica
Anadara broughtonii
Ruditapes philippinarum
Gelidiaceae

Meretrix lusoria

Other shellfish

Nemacystus decipiens
Undaria pinnatifida

Other seaweed
Holothuroidea

SAWARA: Scomberomorus niphonius more than about 1kg.
SAGOSHI: Scomberomorus niphonius less than about 1kg.

Other Fish | 0

BURI: Seriola quinqueradiata more than about 80cm in body length.

MARUGO: Seriola quinqueradiata about 60-80cm in body length.

HAMACHI: Seriola quinqueradiata about 40-60cm in body length.

TSUBASU: Seriola quinqueradiata less than about 40cm in body length.
MO: Sebastiscus marmoratus,Sebastidae.

Fig. 2 Characteristic of each cluster by fish brand compo-
sition ratio.



Table 1 Summary statistics: Value of management body production

by cluster
Mean
Clust S.D.
uster (ten thousand Yen/year) t
A 54.7 91.0 98
HLF B 39.7 79.8 133
C 21.2 21.6 18
D 60.1 76.0 228
CSS E 83.6 130.9 88
F 33.9 45.0 23
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Table 2 Analysis of variance (ANOVA) results based on the mean of the cluster

S f Bartlett's test
um o df Meansquare F  Prob>F arvietts fes
squares for equal variances
Between _groups  17.298 2 8.649 229 0.104 .
hi2(2) =2.9971
HLF Within _groups 929349 246 3.778 chi2(2)
Prob>chi2 = 0.223
Total 946.648 248 3.817
Bet?ve'en groups  16.929 2 8.465 3.12  0.045 chi2(2) = 0.4566
CSS Within _groups  911.146 336 2.712 Prob>chi2 = 0.796
Total 928.075 338 2.746 )

Null hypothesis of ANOVA: There are no differences between group mean scores. Alternate
hypothesis: There is a significant difference between group mean scores. Null Hypothesis of Bartlettis
Test: The variances are equal. Alternate Hypothesis of Bartlettis Test: The variances are not equal.
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Table 3 Tukey-Kramer pairwise comparisons

Group means Mean
Group vs group (logarithmic value) dif TR-test
DvsF 3.165 2.435 0.729 2.863
Dvs E 3.165 3.396 0.232 1.587
FvsE 2.435 3.396 0.961 3.525*

* Significant at the 5% level.
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Table 4 Definition and descriptive statistics of the variablesused for the orderedlogit analysis

Variable Definition HLF Ccss
Mean S.D. Mean S.D.
Objective variable
Ranking group HLF&CSS: 1=1, 11=2, IT1=3, V=4, V=5. It have divided the fishermen into five | 141 301 141
groups in increasing order of total fishery amount money (I<I<III<IV<V).
Explanatory variable
Dummy variable on number of fishery types including main fishery
2 types dummy HLF&CSS: the number of fishery types is two=1, other number=0 0.18 039 024 0.43
3 types dummy HLF&CSS the number of fishery types is three=1, other number=0 0.08 027 0.19 0.39
4 types dummy HLF&CSS: the number of fishery types is four=1, other number=0 0.03 0.17 0.12 0.33
5 or more types dummy HLF&CSS: the number of fishery types is five or more=1, othernumber=0 ~ 0.04  0.21 0.07 0.26
Dummy variable on types of fishery operating with the main fishery
Octopus trap pot dummy HLF&CSS: operating=1, not operating=0 0.12 033 0.23 042
Handline fishing dummy CSS: operating=1, not operating=0 - - 0.19 0.39
Longline fishing dummy CSS: operating=1, not operating=0 - - 0.01 0.09
Dredge net dummy HLF&CSS: operating=1, not operating=0 0.09 0.28 0.14 0.35
Gill net dummy HLF&CSS: operating=1, not operating=0 0.15 036 026 0.44
Small type set net dummy HLF&CSS: operating=1, not operating=0 0.03 0.17 0.07 0.25
Boat seine dummy CSS: operating=1, not operating=0 - - 0.01 0.08
Marine culture dummy CSS: operating=1, not operating=0 - - 0.03 0.17
Shellfish dummy HLF: operating=1, not operating=0 0.04 0.20 - -
Seaweed dummy HLF: operating=1, not operating=0 0.02 0.14 - -
SUISHI dummy* HLF: operating=1, not operating=0 0.14 0.34 - -

* SUISHI is a fishery that collects shellfish or seaweed using a box hydroscope from the ship.

Table 5 Estimated result of ordered logit analysis

HLF CSS
Ranking group Estlma.ted Standard error Estlma'ted Standard error
coefficient coefficient

2 types dummy 1.76 0.56 *** 1.43 0.30 ***
3 types dummy 3.01 0.97 *** 2.00 0.44 ***
4 types dummy 5.44 1.74 *** 2.65 0.59 ***
5 or more types dummy 4.54 227 ** 3.19 0.81 ***
Octopus trap pot dummy 0.37 0.62 0.05 0.33
Handline fishing dummy - -0.33 0.33
Longline fishing dummy - 1.62 1.36
Dredge net dummy 0.51 0.78 0.08 0.40
Gill net dummy -0.04 0.64 0.43 0.32
Small type set net dummy -1.46 1.24 0.32 0.46
Boat seine dummy - 0.56 1.11
Marine culture dummy - 0.88 0.56
Shellfish dummy -1.28 1.09 -
Seaweed dummy -0.68 1.05 -
SUISHI dummy -0.48 0.63 -
Jeutl -0.94 0.17 -0.35 0.18
Jeut2 0.21 0.16 0.91 0.19
Jeut3 1.27 0.18 1.96 0.21
Jeutd 2.65 0.24 3.21 0.25
Number of observation 249 339
Log likelihood -351.087 -481.470
Pseudo R2 0.124 0.118

*#% % Sionificant at 1% and 5% levels.
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Fig. 3 Predicted value of composition ratio for ranking
groups 1-V. Refer to Table 4 for the definition of rank-
ing groups 1-V.
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