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Study on the profitability improvement of the fishing boat fishery
Analysis of fishery of offshore longline at Kesennuma City in Miyagi Prefecture

Sentarou TSURU *2

Abstract: At one time Japan was one of the world’s major fishing nations. The continuation of
fishery management has gotten into difficulties in Japan since the 90’s. The reason is the decrease
in marine resources and reinforcement of the international regulation, lower price of fish following
an increase in import marine products, and soaring fuel prices. The decline of fishery is brought by
the deterioration of external environment conditions such as the economic and market conditions
and internal environment conditions such as management capability in Japan.

The purpose of this study is to explore the profitability improvement of the management
of the fishing boat fishery paying attention to internal environment conditions of fishery
management. Fishery with a ship, boat or vessel is defined as the fishing boat fishery in
contrast to aquaculture and fixed-net fishing.

I set two subjects to achieve the purpose mentioned above in this study. First, I clarified
the business condition of the fishing boat fishery in Japan. Second, I examined an approach
to improve profitability of the fishing boat fishery. With reference to documents and statistics
documents, I used return on sales as an index and analyzed business condition. Taking up
fishery of offshore tuna longline at Kesennuma City as an example, I evaluated fishing ground
productivity and choice of the operation method and choice of the fishing ground.

Profitability improvement is defined as the profit that does not come to have a deficit when
deducting the total cost from landing proceeds. In other words, the policy of the profitability
improvement aims at return on sales to become a non-minus number. The fishery of tuna
longline is one kind of the fishery to represent fishing boat fishery in Japan. The fishery of
tuna longline is comprised of inshore, offshore, and pelagic. There is the fishery of offshore
tuna longline in a position of a nucleus-like local industry in the coastal fishing village areas of
Miyagi, Miyazaki, and Kochi. The ups and downs of this fishery decide the vicissitudes of the
fishing village regional economy.

As a result of having examined the business condition of the fishing boat fishery in Japan
from return on sales, the return on sales showed a periodic change between a plus and loss
from 1975 through 2000. The return on sales has resulted in negative value every year since
2000 and is a tendency to drop more. It is revealed that fishery management turned for the
worse. The fishery of tuna longline that is higher than the 50 ton’s layer.

The Kesennuma offshore tuna longline fishing boat usually engages in the shallower set
operation to catch swordfish and blue shark mainly. An offshore tuna longline fishing boat bases

201841 H18H ¥ (Recieved on January 18, 2018)

WA E RSN F L (PhD. Thesis, Tokyo University of Marine Science and Technology); IB#IZE LIFBREIH > T—EMEIEZ 1T o 720

2 EVEFERREEA O KEWE - HEEE RREAEL Y- T2206115 MSNIEMETHERALR EABV233 74 — ¥ X% 77— BHIGK
(Marine Fisheries Research and Development Center, Japan Fisheries Research and Education Agency, 2-3-3, minatomirai, nishiku, yokohama,
kanagawa 220-6115, Japan)



Sentarou TSURU

in Kesennuma and it is supposed that the fishing boat performs a voyage for 12 months with
29 days a month. With reference to operation records and landing results about Kesennuma
offshore tuna longline fishing boat, the average fishery effort and catch and fishery amount of
money, costs and profit according to the monthly voyage are obtained every 1 degree latitude
and longitude division of the northern Pacific sea area. Each item is described on a chart
about geographical distribution. Using this result, the characteristic of the seasonal catch at
fishing ground and deflection of the fishery effort, and fluctuation of the profit are specified.
In addition, a highly profitable operation method is examined. As a result, monthly profit
shows a high profitability from late autumn through early spring at the fishing ground located
near the shore of Japan, while it shows low profitability in summer. The species showing high
profitability include swordfish and blue shark. Either of the species is caught in summer as a
low profitability species. The summer bigeye tuna fisheries at 36~37° N and 160~170° E have
a possibility to improve their operation. However, it is thought that the fishing ground distant
from the coast line has low profitability as a whole. It was thought that a close inspection of the
income and expenditure was necessary for summer operation in particular.

By this result, it was inspected whether securing of profit was possible, when changing the
main target to tunas from spring to the summer. The offshore tuna longline fishing boat less
than 20 tons was considered to be a model in engaging in the tuna operation. These ships
usually engage in the deeper set operation for tunas mainly deepening the arrival depth of
fishing implements. A Kesennuma offshore tuna longline fishing boat bases in Choshi and it
is supposed that the fishing boat performed a voyage for 12 months with 29 days a month.
With reference to operation records and landing results about Kesennuma offshore tuna
longline fishing boat, the average fishery effort and catch and amount by catch, costs and
profit according to the monthly voyage is obtained every 1 degree latitude and longitude
division of the northern Pacific sea area. Each item is described on a chart about geographical
distribution. Using this result, the characteristic of the seasonal catch at fishing ground and
deflection of the fishery effort, and fluctuation of the profit are specified. In addition, a highly
profitable operation method is examined. Using this result, the profit per one boat of one voyage
is added up for 12 months. The profit of the total of 12 months is a deficit of -3,394,000 ven for
the deeper set operation for tunas. On the other hand, the profit of the total of 12 months is
a surplus of 11,619,000 yen for the shallower set operation for swordfish and blue shark. The
deeper set operation has lower profitability than the shallower set operation through the year.
The fish ground of the deeper set operation has low profitability in summer. The deeper set
operation and the shallower set operation have a surplus between autumn and winter seasons,
and have a deficit between spring and summer seasons. The improvement of the profitability
by the deeper set operation introduction is difficult in summer. Therefore, continuing the
shallower set operation same as before and cost reduction in summer and trying for the unit
price improvement of the blue shark are realistic.

Then, the maintenance period of the boat is really necessary. I assumed the operation. period
for 11 months a year and the maintenance period of one month. I calculated it as a test about
how to choose the month of the maintenance when profit becomes maximum for the shallower
set operation and the deeper set operation. In addition, I calculated to test which month is most
suitable to choose the shallower set operation or the deeper set operation. I use the Solver that
is an optimization analysis tool in Excel for these test calculations with the combination of the
expected fishery amount of money and fuel oil expense, and annual fixed cost. Furthermore, I
performed a test calculation when a fishery mutual aid system is introduced as correspondence
at the time of the poor catch. From the result of the Solver, both operations of the shallower
set and the deeper set become the deficit voyage from May to September. As mentioned above,
the improvement of the profitability by the deeper set operation introduction is difficult in the
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same period.

The deeper set operation and the shallower set operation have a deficit of 11 month’s profit
and setting a maintenance period in July for both operations together minimizes the deficit.
The most suitable choice of the deeper set operation and the shallower set operation has
a deficit of 11 month’s profit and setting a maintenance period in July for both operations
together minimizes the deficit similarly. The deficit by suitable choice is lower than the deeper
or the shallower set operation. Each case comes to have a deficit by the test estimation using
the fishery mutual aid system. As for the introduction of that system, it does not become the
basic solution.

It will not improve management even if the deeper set operation of fishing boat of less than
20 tons is simply introduced into the Kesennuma offshore tuna longline fishing boat of more
than 119 tons. It is guessed that the deeper set operation of fishing boat of less than 20 tons had
lower cost than Kesennuma offshore tuna longline fishing boat, and, as a result, the profitability
is inferred better. The main reasons for this are a small size engine and a small crew.

Finally, I considered a reduction in the possibility of the deficit voyage by choosing a fishing
ground that can secure the surplus when the fishery amount of money is less than the mean
(expectation). I also considered a reduction in the possibility of the deficit voyage by avoiding
a fishing ground that has high deficit when the fishery amount of money is more than the
mean (expectation). I supposed the fishery catch to be a normal distribution. p is the mean
(expectation), and sigma is the standard deviation (o). I defined the units of increase and
decrease as standard deviation. I assessed the fishing ground with three phases of p and u—o
and p—20 of the surplus fishing ground estimate. I also assessed the fishing ground with two
phases of u+2c¢ and p+3c of the deficit fishing ground estimate. As appearance probability of
the surplus rises, a surplus fishing ground is limited. As appearance probability of the deficit
rises, a deficit fishing ground is limited, similarly.

Key words: the fishing boat fishery, profitability improvement, offshore longline, choice of the
fishing ground, Kesennuma
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Fig. 1. Change of the amount of production by sea fishery sector.
Source: I made it based on a fisheries statistics index.
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Fig. 2. Change of the production amount of money by sea fishery sector.
Source: I made it based on a fisheries statistics index.
Note: The production amount of money according to the fishery kind was abolished after 2007.
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Fig. 3. Change of the number about fishing boats and fishery management bodies.
Source: I made it based on a fisheries statistics index.
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Fig. 4. Change of the amount of production by the fishery sector.
Source: I made it based on a fisheries statistics index.
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Fig. 5. Change of the production amount of money by the fishery sector.
Source: I made it based on a fisheries statistics index.
Note: The production amount of money according to the fishery kind was abolished after 2007.
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Fig. 6. Change of the fish classification amount of production No,1.
Source: I made it based on a fisheries statistics index.
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Source: I made it based on a fisheries statistics index.
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-o-return on sales

Fig. 9. Change of average return on sales about the fishing boat fishery management bodies.

Source: I made it based on a fisheries statistics in

dex.

Note: In the case of the black, it is more than 0% . In the case of a deficit, it is less than 0% .
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Fig. 10. Return on sales by the fishing boat hierarchy.
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Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
Note: In the case of the black, it is more than 0% . In the case of a deficit, it is less than 0% .
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Fig. 11. The ratio of the labor cost / fishery expenditure by the fishing boat hierarchy.
Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012,
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Fig. 12. The ratio of the oil costs / fishery expenditure by the fishing boat hierarchy.
Source: I make it based on "fishery management working papers" of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 13. The ratio of the fishery distribution cost and the general administrative expense / fishery

expenditure by the fishing boat hierarchy.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 14. Return on sales of hierarchy fishing boats more than 500t.

Source: I make it based on "fishery management working papers"' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
Note: In the case of the black, it is more than 0% . In the case of a deficit, it is less than 0% .
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Fig. 15. The ratio of the labor cost/ fishery expenditure of hierarchy fishing boats more than 500t.
Source: I make it based on "fishery management working papers"' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 16. The ratio of the oil costs/ fishery expenditure of hierarchy fishing boats more than 500t.
Source: I make it based on "fishery management working papers" of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.

50%
45%
40%
35%
30%

2
= 25%

~
20%
15%
10%
5%
0%

-@-The average of fishing boats more than 500t.
-e-Large and medium size purse seine
»Pelagic and offshore tuna longline
Pelagic and offshore skipjack pole-and-line fishing

2006

2007 2008 2009

Year

2010 2011 2012

Fig. 17. The ratio of the fishery distribution cost and the general administrative expense/ fishery
expenditure about hierarchy fishing boats more than 500t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 18. The ratio of the labor cost/ fishery expenditure of hierarchy fishing boats more than 500t.
Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 19. The ratio of the labor cost/ fishery expenditure of the hierarchy fishing boat less than 500t
more than 200t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 20. The ratio of the oil costs/ fishery expenditure of the hierarchy fishing boat less than 500t
more than 200t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 21. The ratio of the fishery distribution cost and the general administrative expense/ fishery
expenditure about the hierarchy fishing boat less than 500t more than 200t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 22. Return on sales of the hierarchy fishing boat less than 200t more than 100t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.

Note: In the case of the black, it is more than 0% . In the case of a deficit, it is less than 0% .
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Fig. 23. The ratio of the labor cost/ fishery expenditure of the hierarchy fishing boat less than 200t
more than 100t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 24. The ratio of the oil costs/ fishery expenditure of the hierarchy fishing boat less than 200t
more than 100t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 25. The ratio of the fishery distribution cost and the general administrative expense / fishery
expenditure about the hierarchy fishing boat less than 200t more than 100t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.

29



30 Sentarou TSURU

STREZDLIZDERPMFIC R o TWDEDS, WE
JEOE TR 19 4E (2007 4E) ISRk o TR
12, KRELSRFMEME 2o Tz X TIIER
21 4F (2009 4E) ~FHK 234 (2011 4E) WCEFTH
DR 21 £ (2009 4E) TREFEMIZEL ko Tz,
Z 00 EETIEFER 19 F (2007 4£), FL 20 4F
(2008 4F) ICEFgE o T, - /NFEXHIZO
HMEELTRETH o7 (Fig. 26) ThH D%
OB E G5BR) oOyZBicho 584613 26
~47%THRLTE Y, BEATERLTLAMATD
272 (Fig. 27), MMEDWITZIMITED B EE1E 9 ~
21% & o THBY, - AFEREBRVTHEETIEL

FEIMTH -7z (Fig. 28), 5 RTE K N — i EH
BOWEFZHICED A2 EETERIL > TELD & DS
HY 18~36%& ko TWVA, EETIEBRLUTER
@ TH o7 (Fig. 29),

20 b Y BAE 50 b > i 0 BB o SR B o R B IR
it MRERERERSE] ORBXSWEEICL-T
BB -0BRBMB N> T, MOEHETE
B 18 4E (2006 4F) ~ PR 21 4 (2009 4E) (ZEFT
HBH, FRLDREITEMICREENE 2o Tz, H-
INF EHTER 19 4F (2007 4E) ~Fhk 21 4F (2009
) BT LR o Tz (Fig. 30)0 TN b DR
ODREABE (HR) OWIZHIZED S E A1 25

20% = -®-The average of the fishing boat less than 100t more than 50t.

-8-Offshore trawl
15% 4 @ boat seine
Medium and small size purse seine

10% 9 e other fishing 4

5% o - A
2 P
5 0%

-5%

-10%

-15%

-20%

L

2006 2007 2008

2009 2010 2011 2012
Year

Fig. 26. Return on sales of the hierarchy fishing boat less than 100t more than 50t.
Source: I make it based on "fishery management working papers' of the Ministry of Agriculture, Forestry

and Fisheries making from 2006 to 2012.

A note: In the case of the black, it is more than 0% . In the case of a deficit, it is less than 0% .
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Fig. 27. The ratio of the labor cost / fishery expenditure of the hierarchy fishing boat less than 100t

more than 50t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,

Forestry and Fisheries making from 2006 to 2012.
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Fig. 28. The ratio of the oil costs/ fishery expenditure of the hierarchy fishing boat less than 100t more than
50t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture, Forestry
and Fisheries making from 2006 to 2012.
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Fig. 29. The ratio of the fishery distribution cost and the general administrative expense / fishery
expenditure about the hierarchy fishing boat less than 100t more than 50t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 30. Return on sales of the hierarchy fishing boat less than 50t more than 20t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.

A note: In the case of the black, it is more than 0% . In the case of a deficit, it is less than 0% .
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Fig. 31. The ratio of the labor cost/ fishery expenditure of the hierarchy fishing boat less than 50t
more than 20t.
Source: I make it based on "fishery management working papers’ of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 32. The ratio of the oil costs/ fishery expenditure of the hierarchy fishing boat less than 50t more

than 20t.
Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 33. The ratio of the fishery distribution cost and the general administrative expense/ fishery
expenditure about the hierarchy fishing boat less than 50t more than 20t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 34. Return on sales of the hierarchy fishing boat less than 20t more than 10t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.

Note: In the case of the black, it is more than 0% . In the case of a deficit, it is less than 0% .
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Fig. 35. The ratio of the labor cost/ fishery expenditure of the hierarchy fishing boat less than 20t
more than 10t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 36. The ratio of the oil costs/ fishery expenditure of the hierarchy fishing boat less than 20t more
than 10t.

Source: I make it based on "fishery management working papers’ of the Ministry of Agriculture, Forestry
and Fisheries making from 2006 to 2012.

50% -
45% -
40% -
35% A
30% A
E 25% -
20% A
15% A
10% -
5% -
0%

-8-The average of the fishing boat less than 20t more than 10t.
-@-other fishing
Pelagic and offshore tuna longline

2006 2007 2008 2009 2010 2011 2012
Year

Fig. 37. The ratio of the fishery distribution cost and the general administrative expense/ fishery
expenditure about the hierarchy fishing boat less than 20t more than 10t.

Source: I make it based on "fishery management working papers' of the Ministry of Agriculture,
Forestry and Fisheries making from 2006 to 2012.
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Fig. 38. Change of the tuna longline fishery management body return on sales by the hierarchy.
Source: I made it based on a fisheries statistics index.
Note: In the case of the black, it is more than 0% . In the case of a deficit, it is less than 0% .
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DATRESES, 1 HIC1 BOBEN—RNTH S,
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DREEIFR & 72 B4, MU 52 WIEE, AR
M5 EE D RERFEICKETCH I ENTE S, 2F D,
RERFEIE 1 BB XIC4FR & 9 & 2578, &
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XN (Thunnus albacares) bS5 (Table 1),
T2, IhHOMBBUAIE, 2 X IW X Lamna
ditropis), T * W A (Isurus oxyrinchus), 7 H < ¥
R (Lampris guttatus) 72 & d M, KESh b,
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HIR D & 5 I LWRERRICH 280 AR
MR ORE 2 WET 5720, BEOE LR HIEY
DA IR AT 2 ) A7z [EFI] 235AE
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Fig. 39. Specifications of fishing implements.
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Table 1. Yearly unloading amount average of 5 years according to the month about the main fishes
caught by Kesennuma offshore tuna longline fishery at the Kesennuma Port from 2006 to 2010

Blue shark Swordfish Albacore Small bigeye tuna Bigeye tuna Bill fish Yellowfin tuna Bluefin tuna Total of others

Month ® ® ® ® ® ® ® ® ®
1 3566.6 288.0 29.0 30.3 17.1 1.3 1.5 0.2 785
2 364.5 279.2 16.3 24.0 10.3 1.0 0.9 0.5 69.8
3 415.2 2789 125 20.8 6.6 2.4 1.1 0.5 54.8
4 307.6 170.0 2.7 45 2.5 2.4 0.7 0.3 40.1
5 730.7 165.1 1.8 6.2 5.4 5.1 0.8 0.3 88.2
6 876.5 29.1 0.5 1.6 1.8 25 0.3 0.3 73.2
7 1,127.8 34.3 0.1 0.8 1.2 5.9 0.1 0.2 95.4
8 401.9 38.0 0.0 0.1 0.8 5.7 0.0 0.0 68.1
9 269.5 44.8 0.8 0.0 0.5 3.8 0.0 0.1 36.2
10 561.9 223.0 74 0.3 3.4 6.5 0.1 0.3 91.8
11 491.0 357.9 16.9 1.0 2.7 0.8 0.2 0.7 99.3
12 463.7 333.4 39.4 24.2 19.6 1.2 1.8 0.2 114.2
Sum total 6,366.9 2,241.5 127.3 113.8 72.1 38.7 7.5 3.5 884.7

Data : I made it based on the unloading details of the Federation of Fisheries Cooperative Association of Kesennuma.
3 The ships which belongs to the Kesennuma pelagic fishing cooperative were 23 for 2006 through 2008,16 in 2009,17 in 2010.

LB GREAE), RS EEABEORMEIGE
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1) BIBLRES

SERE 18 4 (2006 4F) A 5 ERK 22 4 (2010 4E) @
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AR5 — #2898 804,000 KL /- ) OBEER
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BERNKCHRLTCANOREXEOBEE 1E ($8H%
4000 B5) K- ) DHBEEEEZ RO (R 13)). b,
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Table 2. Conversion weight and weight according to the brand of the main fishes caught by the

Kesennuma the offshore tuna longliner

~ERBLABE R X EMEL ZRAEL TN RE LT~

Fish species  Description Weight Equivalent weight
Extra large More100kg 100.0kg
Large 70~100kg 85.0kg
Swordfish Medium 50~70kg 60.0kg
Small 25~50kg 37.5kg
Scraps Less25kg 12.5kg
Large Morel5kg 15.0kg
Blue shark Medium 10~15kg 12.5kg
Small 5~10kg 7.5kg
Minuscule Lessbkg 2.5kg
Large bachi More60kg 60.0kg
. Bachi 40~60kg 50.0kg
Bigeye tuna
Daruma 25~40kg 32.5kg
Small Less25kg 12.5kg
kiwada More30kg 30.0kg
Yellowfin tuna kokiwa 20~30kg 25.0kg
kimeji Less20kg 10.0kg
Large More20kg 20.0kg
Albacore Medium 10~20kg 15.0kg
Small Less10kg 5.0kg

Source : I made it based on hearing at the Federation of Fisheries Cooperative

Association of Kesennuma.

b DX 2 HAF R & 8BS B 72018, ABNCHRSE
1 Y720 (898154000 AH5H) DREEEDEL
kD72 X @)

LatQ=Ys (CPUE, Olaty) ¥i., CPUE, (42)
LongQ=35., (CPUE_xOlong, )% CPUEy  (4b)

LatQ : JBEEF.LOME, LongQ . MEERE.L
DOFEE, Olat : HMOREME DK, Olong : £Ah
DBRFENBEORE, n B t A, b GEHD)
2o t HoEsHEER (I),

2) 1#UELEY OFE
® 1BYSEYORELE
FAEER £ <A 2 BERAKEY © A B35 Bl
(Table 3) %, #E L-ARENEEMERZICEL T,
HAlCEMOBREROHERELSELRDL (X B).
ZIROBBREDOHS 4000 RREIZTBT HHEER
¥4 (VPUE) 2k (X 6)), RMilio AQ #HE
LEBRIC, WEEE, BEZTAEN 1 EXEICSE
LT, AMCEREORBESHEZHEELZ. ChE
EZXWTORBEMBTIHRL T, HIOEXEOBE
1 %720 (89855 4,000 REEH) D HESEY

*bf: (iﬁ: (7))0

A=QXUPg (5)
VPUE=A/Fx4,000 (6)
AV=Y2_ VPUE,/a (7)

A &moMESE (M), UP: ARIAREREAM (M
/kg), VPUE : &M 55 4000 472 ) DS
(M /8981804000 &), AV BXHEOFRZE 1 EY
o oEESHE (M), s: £, Q F, a, n, tidxX
1) ~ Q) THWIEBOERLFLTH 5,

BRI BT BIRE % Table 4 2R T, — RIS, 4
M OMERTS~10M#ET, 88 F/-139 AICiE
DEBEITIH, ABETII1IrA%Z30HEL, B
EOBERBZERLBE, 1HEL 29H, K
HEC1H, 1+ A1 AT SER 12 HiEOHR
EETIEIRELT. £/, DD, HEIBY
TRE % BB 2 BEITHLT, BHEEZOVWTEE
EEEICEIBRIFELZVEDREDE N, &
ik, ARNC I IXHE 1 fiEb- ) oflgziEELl, A
AR ORI A & KT 5720 TH 5,

HEMERE, SAREEsREAL LT, BE, BE
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Table 3. Average unit price according to the month about the main unloading by the Kesennuma
offshore tuna longliner at the Kesennuma Port from 2006 to 2010

Blue shark  Swordfish Albacore

Small bigeye tuna Bigeye tuna Yellowfin tuna

Month (yen/kg) (yen/kg)  (yen/kg) (yen/kg) (yen/kg) (yen/kg)
1 219 876 257 832 2,232 913
2 243 931 278 917 1,935 822
3 236 966 297 1,011 1,758 704
4 237 975 312 778 1,218 629
5 237 883 268 463 953 600
6 211 1,022 155 510 975 389
7 198 924 105 527 992 458
8 213 824 133 354 1,247 176
9 190 814 429 1,055 1,161 892
10 206 778 392 839 1,394 745
11 202 726 298 967 1,645 812
12 206 744 275 900 2,304 921

Annual 218 871 280 773 1,611 707

Source : I made it based on the unloading details of the Federation of Fisheries Cooperative

Association of Kesennuma.

Table 4. Supposition in the analysis

Item Supposition
The voyage days 29days
The number of the annual voyages 12times
Voyage speed 10.5Knot
. The days that subtracted the days of the
The operation days . )
coming and going voyage from 29 days.
The operation number of times Once a day
Unit of the fishing ground 1 degree each latitude and longitude division.
The use of the fishing ground N.ot' perf(_)rmmg the operation to cross the
division in a voyage
Catch There is not the gradual diminution with the

Cutting or loss of fishing implements

Influence such as sea conditions, weather, the tide

Fish unit price

operation degree of progress
Nothing happened.
There shall not be the influence.
The fall of diachronic unit price does not occur

1EE0EXEOHhLEZZOXENRELEL, &
OREOEREYKE=SAE *Y ko TEBL, ThE
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Table 5. Fuel consumption by Kaiseimaru

Sailing

Line retrieving

Line releasing drifting

vessel speed consumption vessel speed

Knot) L/h) L/day) Knob

consumption vessel speed consumption

L/h) L/day) Knot)

consumption

L/h) L/day) L/h)

Main engine 105 138 3,312 25 600 3 59 1,416
Auxiliary engine ' 20 480 24 576 22 528 20
e L7z X 9),
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1MidEL72 ) oBEE Lz G (10)),

C=C,/12+Cf (10)

C:&XMEo 1 ML) &M, C  RimkE%x
Bl Fobokks (BE#), Cf: £XEO 1 HiiEY
) ERBRMEE ZHE).
® 1fuBEH~Y OFE

HXENBT B 1 HHES ) oSN S 1 il
7.0 OBHEZR L TEXEIIBIT LRI 2 LR L 72
X an).

PR=V;-C (11)

PR: ZXWEIZBIT 2 1HidEEL- ) oFE (BEF
TZIERT) . tidX (D ~ B) THWAEKOESR ,
Vizik Q) THWAZEHOERKR, CiiX (10) TH
WREKOERE FNEFNR LT 5,
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B3 R
1. BIGLAEE

1) &5

5 % AEDKATEILIE F < A 1 2 M 0 A T e
KCIE L - S oBEME LR T (Fig. 40), #H¥E
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40° N, 140 ~ 150° E O #PRIZ K AFE A S 2 ~ 3 HLL
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Latitude

15°N T T T T T
130°E 140°E 150°E 160°E 170°E 180
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170W 160

Fig. 40. Operation position of the Kesennuma
offshore tuna longliner.
Note: Number of the observation n=11,213.
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Fig. 41. Fishing catches per one time of operation according to the month of each division about main

fish as blue shark, swordfish, bigeye tuna, albacore, yellowfin tuna.

Source: Project report of offshore longline corresponding system (sea area in western North Pacific)
by Marine Fisheries Research and Development Center belonging to the Fisheries Research Agency

in 2011.
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Fig. 42. Center of gravity of the fishing weight per one time of operation according to the month
about swordfish.

Note: The numerical value that I referred under the month is mean fishing catches of (4,000 number
of the hooks conversion) per one time of operation according to the month.
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Fig. 43. Center of gravity of the fishing weight per one time of operation according to the month
about blue shark.

Note: The numerical value that I referred under the month is mean fishing catches of (4,000 number
of the hooks conversion) per one time of operation according to the month.
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Fig. 44. Center of gravity of the profit per 1 voyage according to the month.
Note: The numerical value that I referred under the month is mean profit amount of money per 1
voyage according to the months.
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Fig. 45. Distribution of the profit according to the month when I supposed 1 voyage to be 29 days.
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Fig. 46. Specifications of "Shallower set" fishing implements.

1division

15~20 branch lines are attached to a main line.
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Fig. 47. Specifications of "Deeper set" fishing implements.
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Table 6. Average unit price according to the month about the unloading by offshore tuna longliner at

the Cyoushi port from 2006 to 2010

Month

Albacore Bigeye tuna Swordfish Blue shark Yellowfin tuna Blue marlin Billfish Bluefin tuna Mako shark Salmon shark Black Marlin Sail fish Shortbill spearfish

(yenkg) (yenkg)  (yen/kg) {yen/kg) (yen’kg) (ven’kg) (yen’kg) (yen/kg) (yen/kg) (yen/kg) (yen/kg)  (yewkg) (yen/kg)
1 333 1,244 893 143 712 483 602 6,910 78 152 919 69 32
2 368 1,476 972 202 797 454 879 7,833 103 156 876 123 138
3 348 1,531 1,048 107 831 371 697 7,236 68 75 418 131
4 298 1,420 1,200 178 730 309 814 5,664 107 241 178 303 53
5 257 1,203 1,026 181 666 269 818 3,257 137 218 588 84 93
6 273 1,095 1,013 191 657 248 400 1,519 147 96 90 55
7 370 1,324 948 151 718 256 294 1,693 99 151 408 116 105
8 435 1,465 873 163 664 277 264 1,763 98 173 568 88 63
9 503 1,387 814 188 978 287 255 1,466 120 176 185 107 48
10 558 1,425 814 191 1,121 313 398 1,780 101 171 658 84 118
11 388 1,350 737 169 1,055 282 459 2,081 106 158 556 142 107
12 299 1,632 859 146 1,206 511 728 6,258 93 68 1,012 55
Annual 332 1,405 931 169 810 347 551 4,235 107 151 750 121 71

Source : I made it based on tuna and shark long-liner unloading results list of the Federation of Fisheries Cooperative Association of Cyoushi making.

17 HICIBMABTZEH 2MBOBEZTIDD
EIRELR. T/, BHEO-D, MBCBVWTKEZ
W 2REITHLT, BERICOVTERELEICE
IBRIEBEL LV EDREDEV . i, AR
W1 XE 1SS ) ofREHEEL, ARNICHED
DA BTE20TH S,
AEMEEIkTEL2ESELT, BE, BE1E
BORXBEOHRLEZZORBEORELEL, O
OEMARE=AE T ko THEIL, ThE2
fELTRDA, $7235° NUED2 141° E DHEORXE
& 40° N Db 2 143° E DO XE 22 W Tk &E
WiATE4T) LBELEZBBLTLEIOT, BLH W
#ZFNFN35°N, 141°E & 40° 30" N, 142° 30" E
ELTFroES N, ESEsoRELT TOREE
A L CHENMEREZ RO S 0EEHWT,
FE o FLATHRE D S FIHERE % 105knot & LT
BECLELAR*HEM L) 2, #iEHE29 H
LIOAFERECEXETO 1 Hidg47 ) HEEHE
H# (E%) #%EHEL7

CHICERE I EN Y HEERESEL R CEKE
TRELZBEO IMBLZ)OBEESELRD/:
(& (18),

V=VPUEx (29— D/10.5/24) (18)
V:EXKBEIIBITS LGS olESE (M),
VPUE : HERXEOHRE 1 ML) o ESE (/48
152,000 4), D: $hFEPSZRBEORLEETO
AEEE (BE), t3xX (13) ~ (149 THWAEX
DEFRELFLTH 5,
@ 1fBYEYORE
EXEORFLT COEEEM L, EROMATHEE
53 105knot THIfTS % LIEL (Table 4), #

FARMHEERD 7 — 7 2% (Table 5) I[ZHEM
BORIMEBEEZEIB L7

e T, Table 5253 10 (FEH» H5HHA,
BERETIEAZEN L) CETIREEERS
BHL, COBEIRNCETLZRMBEEE~NZXKEO
WERERNBERLT, 1MELS)OLBEICET
ZMMEBREL ROz, CHICEERBORMEER
EMELCTIHELZ D ERRME L, ZHICBAA
A BEVEMEREC TGS ) FEHRESE (£H
) #EELZ R 19),

Cf={D/10.5XUFM+(TxTf+AGxAGF+HxHf)

(29 —D/10.5/24)}xPf (19

Cf: £#RXWD 1 fiigL7- h FEHRMEHE EHE)
(), UFM : BArEef Y7 ) S E, T
AR, Tf: B4 HERREHER,
AG . BHRFR, AGE: BAVERR Y7 D 5B R
HBE, H:EARE, Of @ BAERE L ) ERREe
HEE, Pf: A BMEM. DX (18) THWAEHK
DEZXRELEFLTH B,

BmUNOERH (BER) CowTid, AMBEE
BEFRMEG L VAT L-EEREOER ) L RTHD
BE THE) *BRE h®12 (#H) THREL
T1MEE- Y OBRAZH#E L,

2O, RBEBRW 1HiEYSZ)0BF (AE®)
1B EHRMESE (8B FMELT,
IHEL72 ) OBRAE L (R (20).

C=C/12+Cf (20)

C:E&RXMEIZBITS 1HEY-YOEMH, C B
BELRL ZOMOERBRE (BEE), Cf: HFXKE



RS ORI F BT A ~ERBEINFRGER I BRI RE LT~ 5]

O 1FiES- ) EHRMEE EHE).
@ 1fEL LY ORE

FXECBITS I filES- 0 OWEESENS 1 HiE
LN OBEAZB U CEREICBTAHELERL:
&K @),

PR=V,~C 21

PR: ZFXMEIZHBIT A 1 MY ofg (BEE
73R tidk (13) ~ (14) THWAEHoEH
E, Vgt (18) THWZEHoEEEENENEL
Thbo

E51, EXEATHRELLESGD 1HEYSZY)D
Ao AN osFEmERET s & LT, AR
1LY OFROELERD G (22)).

LatPR=37. (PR_xSClaty)/ ¥ PRy, (22a)
LongPR =32, (PRtn xSClong, )/ ¥i-1 PRy (22b)

LatPR: FIZEE L OREEE, LongPR: RIS ELOREE,
SClat, SClong, a,n, iZ#. (15) T,tE® (13) ~ (14)
TRV EBOEHRLFELTH 5,

3) MWEMEBMREFE

M EMBRE T EE2 KD B0, FHEEBETRD
7HEEZHVWTCOR (ARV—Y g vy XY —F) OF
EEBELLTONMET o700 BECBVWTIIEGE
EWAERMEICB T 2B oER (hH - 515,
1971), BYeYoAEmfmatEoxiE (Fa, 1991),
B E DR RAKER W TN TR OREICHE
T 5% O - fi% M, 2001), =ARLVF—HEX
AT 5 REO A R0 E L BT EE T
BT 5 (KBS, 2010), ¥ oz, KEEICE
1} % OR % Fl\V 7256173 Clddb B S o Jhiie 5 1
BLIZTHRICETAHI% (FES, 1985), K% 7
HA BRI B S BEAEROREICHET 2 H6B
i (KRR - K%, 2003), KEWHEHBTHICBITHE
BV AT ADRE (7% - HE, 2003) Fvdbby, #
FEFPERD X REZOTEIREICHET 50581
Ronledhoiz,

ZITIE, EROFEBBELEERL T, B %
HAANRET B L b L ERETIIBEHYIMIC
15~2 7 AB%2 RT3, BEO-OBEMPMICHR
BTH1rABMZETHILELT, FHRAEER
BE1lrAL Lz, ZOFETERAL » ABO®
ZEZHELTCVLEA, ZhidF BxFdks)

OEEL (BToBERRK, REOBEEERD) o8
MhzoThHid, 11 r ARBOBREAKTLIWT
HBHIEERLTWD, 2%, FlgORELIHN
LZOTHNIEBHBOER T /-3 REHRRT5 Z
LLRAIZETDH A, FLTC, [HM (Deeper set) | #H¥E
& [#%# (Shallower set) | FE LI ENIZDOVT,
JAFEOR G % w2 B IMTho A 2 BHEEIIc
FETHIERWD, E512, [##E (Shallower set) | #
L [HEM (Deeper set) | BEZ AICHAE DY
%A, Mho FICEFHREZ T ThRIERVWRAICOW
TEEE L
® BRI B Y OAELETHE
AROEESCEOEN BT 57290, X 18) T
RKOLEXETHRELLHED LML) OHES
HrHVT, AINC 1 RN ) ORESHETIHMEE
ko X (23)),

AV=Y%, Vo, (23)

AV: AN 1 fiiELS:- ) OBESHETEY (1), V:
FREZBT 5 1 MEL ) OEESE (M. a,n,
3R 15) ¢, tiERX 13) ~ (149 THWZEHD
ERLFLTH A,

@ B BEY Y OERRhEETHE

HAlo#HBRMEEOENZILET 5729, X (19
TROERETHRELGED 1ML ) OFH
BRIMESEE VT, A1 MELz ) o FRmE
HFHlEE RO G @),

ACE=Y2%_, Cf/o (24)

ACE: ABlo 1 i 47: ) oFRRBESETY (&
BE) (M), Cf: K#XE® 1 #4771 OFHRME
# (M), a, n, EX 15 <, tidxX 13) ~ (14
THWIERDOERLELTH %,
® [3#8 (Deeperset) | HFEOFFRHEL

JEDORMR & BB T 5 12T ho A %8R4 g
TV ERET LD TOREHWTHN L.
ERPEICI AU EERTHI L EL, FHRERE
(R 11sAEL R ©26). 27rA0KAD
SEX OSSN O F A OFHRMFEHEHEZ R L7
EDHhHhs, RRKTIL y A50OHEZERDH 2 &
L, CoOEPSRME ZBE) TBRIZOMOE
MEE (AEH) 2RUCHRZHEBL, ZofEd R
KIZBEBEICZZENDI VA= HNTEIE L
& @5),



52 Sentarou TSURU

[HE | BEE ORI MAX . [Zx,(DAV, — DACE}] - C,

(25)
PUF 4tk
ERBRABEAK  ZxSlU (26)
H P D3I RIN refo, 1} 27)

DAV MO H B 1 HidEY 7 ) oMESETY (M)
(K (23) @ AV ICHEXFD #fmL7z), DACE:
Mo R 1 A7) oFHRMSEATY (ZHHE)
(M) K @20 o ACfCHEIXFD 2FmL7%), C:
RMRE TR ZOMOFHEE (EER), x N
4 F UM, tidxX (13) ~ (14) THYEROER
ERELTH D,

@ [%# (Shallower set) | RZDFIEEEL

[#%# (Shallower set) | EEDHHIX, 3FEOLM
BakGhe LTREEZ T 2HAIOWTOREL
[E# (Deeper set) | O4#T & Rk (23),3K (24)
BRHWTERD 2, [ (Deeper set) ] FEE R
JFE DR & BT 51T ho J 28R T hid k
WA RRETLLDIUTORXER TN L, %
1 > A EEFETH I L L L, FRERKEE
A¥x 11y A& L7 (K (29). 125 ADKERDF
BOBBEE, LB OFHRMEREHZ B L-
BOLhhsH, BRRKTI » AZOEZ2ERD Y 24
L, COEILBRIME (EBHE) TRIZOMOFE
MR (e’ 2R UCFEzEHL, ol R
RIZEBENCZIZENVD I ANN—2HWTEHEL
(= (28))

[RA | ®EORZE MAX. [Ty (SAV,—SACE}] - C

(28)
LT &M
EMRAREAH Zy=U (29)
AMogEER  y<{0, 1} (30)

SAV: MDA RN 1 L7 ) ofESEFES (9)
(R (23) AV CHEXFS 2fHmL7), SACL: &
Mo HB 1L 7) o HRMEETY (Z8HE)
(M) (X (249 o ACHICEXXFSEftmL7), C:
BRMREEEZ R ZOMOERREE (BEE), v N
45Ul tiEX (13) ~ (14 THWEROER
LHEUTHbB,
® [##8 (Deeper set) | ¥ & [%# (Shallower

set) | EEHEASDE LARRE

[ (Deeper set) | #ZE & [ X # (Shallower
set) ] BEFHASDLEBEIC, AEOFSLEHE

163 2 I ho®E LMo A 2 # R d L v
RET D201, DToREHOTHI L. B
W1 7B EERERCHAIE L L, ERBRARER
BE11 A& L7 (K (32), [EMH (Deeper set) |
Bl [EM (Shallower set) ] HEEFNFLD 12 »
HO% A FHORBEEED S &R OTFH BRI HESE
RWMUTMED Lo, KT » Aoz ER
DIz, GEtLz. ZoEromE EBHE) 2B
CEOMOEBBREE (BEH) 2RUTHEZEHL,
COEFRBRRIZZE LI ELVDY WS—%H»
TEHELZ G (BD)o

[ B E (Bl B2 HAGbE AR
MAX . [Xx{DAV,—DACE}|+Zy{SAV, — SACL}] - C

(31)

LT &
ERBRREEAYN Iy =1 (32)
AUNOBERR 2. »po xS0, 1} (33)

DAV, DACfEX (25), x, 133X (26), SAV, SACE
33 (28), v, 13X (29), C, X (20), tikX (13)
~ (14) THWEROEREFALTH S,

4) FHEHLFHEDEH
FliEOEBEILTRE S N EE (ki) &FITED
WIET LBE2 B L, WELFHHEZHWRE
ORIV TREZ T o 720 HERFBICITEREED
HEVRMFATHET S L, IHESHEBRA L WE
RBFRD 2 DIk E B,
MM Rt - R W - AHE (BE
X)), 2F ) HEINAAIBEDOWE - LEERS
EHRICEDOLN, COEHICEREIEL 2WIGEIZ,
B % — A& TRIAET 2RRERTH Y, #HIE
HENRDEOEEIN L THRIFTLIRERSFRTDH
b0 B, MEWERMBEHEOKEILoTL, K
BHLEZEBTLIUENED LY, KEICHETAEREE LT
WL ESH 5, ZoRaEFIIYRERTR T
Hy, BERLFLTTREEL Eh v EEn
DEBEOHEMT, KEERER L SNLBA%EICH
EREFMBICHRETE S L) BELETRT LHE
Thbo, £oT, WELREGOKBIIN L TZibh
ZEMOLDTEEVDOT, HHEIZOWTRELZT-
770

AEIL, — % TLFE+Rr] FREWENAR
EXREEO—BRE LT, BEZOBHEH~ORY
A EFIRIC, B ofEGEHESICOWTHEIER



HARSESEREE ORI SE T T 5098~

B [HFE+RVET I A FAo 25 (Fig. 48) 122
WTATo 72,

BN FEAEILA O 90% £ TR D ORI HHETH
BA5, M7 I ADMMAE V5 & E0RAHEE
GMEL %Y, S BITEEHEIA D 90%LL L o735
AL GEE 2 B 720 O FEE4EIC S 2T 5
NB, KRIKGSFHEHFEEA D 90%LL A L7
WE O TTEE LT, TAMEZE 10%, HE
20%, #J5E 30%, ST LEBATFEEATAF A (30%)
» 4T3 (Fig. 49, Table 7), TAMHHPHIZHE L 522
KEDOEEOEE &% 20%, 50%, 80%D 3 FEfH &

The mutual aid
+Reserve

PRILSANE M AT 13 R ABISE 2 AT R E LT~ 53

L, #2480 DB HITOWTHEZIT- 720 & B,
ZORBEIFEL TR S LML & L,
[#%# (Deeper set) ], [#%&# (Shallower set)], [
# (Deeper set) | & [i&#E (Shallower set) | DA
EDbBICBVTTo7 &b, KAEEHEE CAIZZ
MRS T HDIENOB - TCAHMETH D, &
D¥pty, WFREEIIKIGSE GBI @ 90%&
BEESN TS, T/, WHESITFRERD S O
WEIEGICE - TERMEE NS 729, Fig. 49 ([23KkE4
S ORINEN G & ILFERREAED S OBIGE & % B
L7z

The mutual aid
+Reserve plus

C':" The The
£ fisherman national
% burden ratio burden ratio
Unloadin [ ; ;
g amount
of money —
(Standar
d income) The mutual

aid

ceiling

95%

90%

95%
The national
burden ratio

3

©

0%

The mutual
aid

Ratio of decrease in income

ceiling

There is the insurance assistance

by the nations

Fig. 48. Comparison between mutual aid + savings plus and mutual aid + savings in the case of

skipjack and tuna fishery.

Source: I make it based on Fisheries Agency making "resource management, fishery income
compensation measures {detailed exposition) January, 2011".
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Fig. 49. Compensation example in case of skipjack and tuna fishery.
Source : I made it based on the guide of "the Gyosai system" of the fishery cooperative association and
association of fishery cooperative associations society of the whole country making.
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Table 7. The compensation method that I used for a test calculation

Compensation type

The range where is targeted for the compensation
(The amount of accident about the compensation)

30% of promises

Compensating for the decrease in income part that assumed 30% of
mutual aid ceilings the upper limit.

Compensation in

the promise limit 20% of promises

Compensating for the decrease in income part that assumed 20% of
mutual aid ceilings the upper limit.

10% of promises

Compensating for the decrease in income part that assumed 20% of
mutual aid ceilings the upper limit.

30% of promises as low accident non-

Compensating for the decrease in income part that assumed 20% of

compensation type with payment upper  mutual aid ceilings the upper limit, when the decrease in income is
limit above 30% of mutual aid ceilings.

Source : I made it based on the guide of "the Gyosai system" of the fishery cooperative association and
association of fishery cooperative associations society of the whole country making.
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Fig. 50. Operation range of the offshore tuna longliner less than 20 tons of 5 years.

Note: Latitude, longitude assumed once the smallest fishing ground unit each.

Source: Project report of offshore longline corresponding system (sea area in western North Pacific) by
Marine Fisheries Research and Development Center belonging to the Fisheries Research Agency in 2011.

Table 8. Ratio of fish classification fishing weight with the less than 20t offshore tuna longliner

Month Albacore Bigeye tuna Yellowfin tuna Swordfish Blue marlin Salmon shark Billfish

Blue shark  Bluefin tuna

1 70% 13% 7% 6% 1% 1% 1% 1% 0%
2 71% 10% 8% 6% 1% 1% 2% 1% 0%
3 64% 12% 11% 6% 1% 1% 3% 1% 1%
4 60% 17% 7% 5% 2% 3% 3% 0% 4%
5 49% 16% 8% 2% 6% 10% 3% 2% 3%
6 36% 9% 20% 2% 9% 18% 2% 2% 1%
7 35% 14% 23% 2% 15% 7% 2% 2% 0%
8 19% 52% 9% 4% 9% 1% 3% 1% 1%
9 10% 70% 6% 3% 5% 1% 3% 1% 1%
10 18% 64% 5% 4% 5% 0% 3% 1% 0%
11 48% 37% 3% 6% 3% 0% 2% 1% 0%
12 65% 22% 3% 7% 1% 0% 1% 0% 0%
Annual 52% 25% 8% 5% 3% 3% 2% 1% 1%

Source: Project report of offshore longline corresponding system (sea area in western North Pacific) by Marine Fisheries
Research and Development Center belonging to the Fisheries Research Agency in 2011.
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Fig. 51. Fishing catches per one time of operation according to the month of each division about main
catch fish, bigeye tuna, yellowfin tuna, albacore, swordfish, blue shark.
Source: Project report of offshore longline corresponding system (sea area in western North Pacific)

by Marine Fisheries Research and Development Center belonging to the Fisheries Research Agency
in 2011.
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Fig. 52. Center of gravity of the fishing weight per one time of operation according to the month

about albacore.
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Fig.53. Center of gravity of the fishing weight per one time of operation according to the month about

bigeye tuna.
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Fig. 54. Center of gravity of the profit per 1 voyage according to the month.

Fig.52 ~ Fig.54
Note: The numerical value that I referred under the month is a mean profit amount of money per 1

voyage according to the months.
Source: Project report of offshore longline corresponding system (sea area in western North Pacific)

by Marine Fisheries Research and Development Center belonging to the Fisheries Research Agency
in 2011
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Fig. 55. Distribution of the profit according to the month when I supposed 1 voyage to be 29 days.



Table 9. Quantity of unloading and profit and use fuel oil per 1 voyage and 1 ship according to the month with the "deeper set"
operation for 12 months

Source: Project report of offshore longline corresponding system {sea area in western North Pacific) by Marine Fisheries
Research and Development Center belonging to the Fisheries Research Agency in 2011.

09

Average of the estimated unloading weight per 1 voyage and 1 ship. Average of the estimated profit The average of the estimated use fuel 0il =~ Average of the quantity of estimated

Month Albacore Bigeye tuna Yellowfin tuna per 1voyage and 1 ship. amount of money per 1voyage and 1 ship.  use fuel oil per 1 voyage and 1 ship.
(ke) (ke) (ke) (thousand yen) (thousand yen) (L)
1 17,533 3,321 1,621 -299 3,233 43,855
2 18,012 2,665 1,918 1,286 3,178 43,111
3 1431 2,816 2,358 1,784 3,108 42,169
4 10,932 3,219 1,249 1,183 3,080 41,786
5 9,230 3,244 1,490 -2,351 3,353 45,488
6 7,187 1,949 4,330 -5,018 3,637 48,340
7 4,670 1,814 3,414 -6,237 3,915 53,110
8 1,848 5,341 1,006 -3,717 3,955 53,651
9 1,150 8,232 706 -210 3,710 50,334
10 2,699 10,208 727 4,733 3,448 46,780
1 9,484 7,236 664 2,265 3,272 44 387
12 15,468 5,351 690 3,190 3,076 41,729
The annual total 112,583 55,397 20,174 -3,394 40,966 555,740

Source: Project report of offshore longline corresponding system {sea area in western North Pacific) by Marine Fisheries Research and Development Center belonging to the Fisheries Research Agency in
2011.

Table 10. Quantity of unloading and profit and use fuel oil per 1 voyage and 1 ship according to the month with the "shallower
set" operation for 12 months

Source: Project report of offshore longline corresponding system (sea area in western North Pacific) by Marine Fisheries
Research and Development Center belonging to the Fisheries Research Agency in 2011.

NINS.L noIejuag

Average of the estimated unloading weight per 1 voyage and 1 ship. Average of the estimated The average of the estimated use fuel 0il Average of the quantity of estimated
Month Swordfish Blue shark profit per 1voyage and 1ship. amount of money per 1 voyage and 1ship. use fuel oil per 1voyage and 1 ship.
(ke) (kg) (thousand yen) (thousand yen) (19)]
1 16,231 21,538 6,464 3,201 43,426
2 13,045 23,369 4,789 3,326 45,124
3 8,830 24,962 679 3,533 47,928
4 5,554 26,823 -3,159 4,383 59,465
5 2,104 49,129 -1,370 3,997 54,219
6 1,370 53,805 -2,087 3,670 49,786
7 1,379 42,955 -4,460 3,625 49,175
8 3,763 26,631 -4,804 4,434 60,158
9 9,867 32,823 -282 4,081 55,360
10 17,399 29,057 5,064 4,251 57,670
11 16,977 31,882 5,321 3,834 52,016
12 15,279 19,342 5,465 3,580 48,563
The annual total 111,797 382,317 11,619 45,915 622,890

Source: Project report of offshore longline coxrresponding system (sea area in western North Pacific) by Marine Fisheries Research and Development Center belonging to the Fisheries Research Agency in
2011.
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Table 11. The most suitable maintenance month and the maximum of the annual profit when I

assumed the annual operation up to 11 months

Profit according to the

Profit according to the

Month month about deeper set month about shallower set

(thousand yen) (thousand yen)
1 -2,448 3,239
2 -1,252 2,435
3 -2,770 -2,028
4 -2,436 -4,527
5 -3,132 -3,435
6 -5,628 -3,810

7 Maintenance Maintenance
8 -5,738 -5,196
9 -2,666 -4,444
10 1,699 1,953
11 -513 4,002
12 1,678 2,268
Annual profit -23,207 -9,642

# (Deeper set) | BEIZHRTHREEIZ/NS 55720
[ (Deeper set) | ¥l [%# (Shallower set) ]
BEOHIEDLEDHKR% Table 121278 T, Z 0
&b, 7 Bz EHEMEL,4 A,9 BiZ [E# (Deeper
set) | |ELXITV4, 7, 9 AUAMT [iR#E (Shallower
set) | MEZTH T EPRBLRBETHY, EHOF
1L 5674 THTRFETH 5 [EM (Deeper set) |
& [&# (Shallower set) | D FhFhwTFhhDH
HIREITHARS LRTFORI/NE o7,

5. BFHLEFEDER

(%48 (Deeper set) | #¥, [&# (Shallower setl
B3, [EM (Deeper set) ] #FEL &M (Shallower
set) ] MEDHAGDLEOEKEBRENELRA LGS
DFEENLA D S DBINEIE I BT 55 D ERARTFHL
B FBERFR L EBFRF % Table 13 12K, #
BORFMTNOBINEEITBTH M (Deeper
set) | & [iE# (Shallower set)] DM AAFDHLETER
bRpiEs Pz, BRFNIHL 79 A&2GHL,
KBEED S OWNOEED 10% F T3 ERMHE

Table 12. The most suitable maintenance month and the most suitable operation choice and the
maximum of the annual profit when I assumed the annual operation up to 11 months

Profit according to the month

Month Operation choice (thousand yen)

1 Shallower set 3,239

2 Shallower set 2,435

3 Shallower set -2,028

4 Deeper set -2,436

5 Shallower set -3,435

6 Shallower set -3,810

7 - Maintenance

8 Shallower set -5,196

9 Deeper set 2,666

10 Shallower set 1,953

11 Shallower set 4,002

12 Shallower set 2,268
Annual profit - 5,674
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Table 13. The mutual aid choice principle for the minimum annual deficits and annual deficit with

decrease in income ratio of each operation

Ratio of decreass The ratio of Annual deficit Choice principle
in income from an .decreasfi in D " Shallower set Combination of Deeper Reserve . )
unloading amount _ 10eome from eeper se ower s set and Shallower set or Comper}satlon Ratio of
" the mutual aid choice contract
ol money ceiling (thousand yen) (thousand yen) (thousand yen) Reserve plus
30% of promises as low
5% -32,061 -20,517 -16,660 Reserve plus accident pon- 20%
compensation type with
payment upper limit
30% of promises as low
10% 0% -32,061 -20,517 -16,660 Reserve plus accident non” 20%
compensation type with
payment upper limit
19% 10% -39,079 29,218 -25,369 Reserve plus 10% of promises 80%
28% 20% -44,489 -35,924 -32,082 Reserve plus 20% of promises 80%
37% 30% -49,352 -41,951 ~ -38,116 Reserve plus 30% of promises 80%
46% 40% -61,603 -57,138 -53,318 Reserve plus 30% of promises 80%
55% 50% 73,854 72,326 -68,521 Reserve plus 30% of promises 80%

BRATAHHR 30% & ZHEE 20%DMA A D,
KIGEED S OWMNDOEIE DS 19%DHEITHE 10% &
BEHEE 80%DMAEDE, KBEED S DRI
ED% 28% DB EIIHIE 20% & FAYEIE 80%DHLAE D
2, KIGEEH» L ORBINDEEH 37 ~ 55% DA
FI5E 30% & ZAEIE 80% DA S b T b IRFEIEA
Biadrole. B, MEMEMBIEFEONRR#L
OREFHRIEL, MhoBRELBIRL2BETHERR
BT TIIREE o T2 SO, HEILFEH
EiEHWZE LTHIRANLBRICEIES WD, B
WEEPRY LB I EMORFEREIERTE S
HeERSLLEZEZ LT,

FaE BE

[ZR# (Deeper set) ] BEDWH IO VT 10
~12 AR Z L ol (KE) #*RFLioTHED,
150° E z i & L7-iHR (RBE) TRFHFEL, Th
WEANFEC U FHOWBOERITL S 2 AEOHRE
S DDEEZON, BV FHEANTORER
DHEEELTWAHAIE, RAROEMIZENS 2 fff
DELICHBEAEZELTBY, AREEFE LT
Too CORRIE, EHNZEHENEERMOKG) & E
B OHWAENC R Y H B EEZ S, NI
LTk [%M (Deeper set) ], [i#%# (Shallower set]
MBEL L5~ FRIRTHBLE LoTBY, Z0H]
MIZBEL2 T CHEPENRO [HME (Deeper set) |
BFEANRBE LA LCHIBEom 3BT W
EEZOLNT, E6IT, 1HE1EX-) ORFED 12
» BEHiE TE#M (Deeper set) ] #%¥A$-3394 TH &
FRFC, [#%#M (Shallower set) | ¥F¥iZ 11,619 FH
LEFTHY, BRBREIRBEREIVIFEMEEL

TR IPME D o 720 —TF, EEOBRELZBRL CE
MERRBERBEZ 1178, 1 AV LoBHHE L
RETSHE [ (Deeper set) ], [## (Shallower
set) | ANOBECBVTDH, 7THCEBHHERE
THIENREEEZ SN, L DARIIKRE
ThY, T72 [5# (Deeper set) | & [E#E (Shallower
set) | DMAGHLEBREIIBVTH 7 BICBMHHE %
RETHIEFHRBETHY, REORIIHRNTHo 72
P, NOBEFELERL-E LTHEROFFIX
FFLRoTW, #LT, EMBERKHEORERK
THRICHERDPFRFE L o TWAHDOTHRELFEHELH
Wk LTOMRARYRFRK L IO, ZOZE
P OBRROFAEERE T <A1 2 MBEME (119 )
TI19 b HRBERE RO [ (Deeper set) | ¥
ZHMICEAL THIBRBERFILZHETorb b o
LEZ LN, i, 19 b yEEMRIREBROREE
PSS ERERED LR VOT, 3 MIRMBE#E
FCAHITZAMBEME L ) B, NRERE R
IDIFEWIDLEESN, 72, [EH (Deeper
set) |, [{%# (Shallower set) | MR DBEIZBWT
DRMFHENFZVHBTRRELE ZA2EA DD,
TR LEHETHLIBRMOBEIKE VL EHH
BTEL, BECELTE, REBaX MEIlZER
L, PLEFOoTCOLEFERABRNNTERTEHRT S
LA, HMEREBRRCATREEZ Shi,

F7:, 12 HM® [E#H (Shallower set) | ¥ET
GEFT, AL 125 ABO [E#® (Deeper set)
BECIBLTH, FRRRKEEAZIL r BCREL
B E RS ERFORI/NE o 72,

T/, FEERBREARZ 11 » BICRELZRE
RIZBWTH, 11 7 AMREEST L L TRFOIR
BROEDHRETH o 720 EBICTEMWIM £ B
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LHYLENHD 12 r A OMHREBEEIIFTRETH 525,
INHOFRICINE, HEKRIRITThbRY, £
TEMEABDELTEILPBELLEL bR
720

PEoZ &hs, FABEREF <A 2 BERE
FICbRLABEIBTNREN U ET 22012130
kERRD [RM] HBELPLITY, FHICL TR
[ BEDMARAL I LR, IV F ) ¥ 2L
DRTDEMIAR L EHRERZTVDOD, A ATV F,
SRV AOBAG LAREITILELH L LER
2% (VA

B, YSWEFTNVICHEH LA NP7 ICER
D19 b rREMOF— 5 2 BV, KiG#E»SEET
TOHHEE, KEEI L o fEM, BRmEmMo7F— 5
RELBRALILIZEST, 19 MV EBBROS %
BEYSRIRAZIRRTHI L LW EEZ S,

ARETIR 1 20EREHWT, BEINREWOEH
ZATHRELALBAEOWNBEIIOVWT, REZ1T- 72
ZLC, MERoEFEAMOLETMAAN, FHEC
BEFEEZERL, ARPRELL2BEOMAED
FIZOVCTZIZ VDI AN—ZANTHKE L. B
WC, FRIEA L 2HAOMELFHEEZ AR
BdfTo7. ZoOR, iz BFELERT) 5K
EL %D RFOHRINEL L D) BEFEOHA
BV TIE—ROBRE LN LA LEDD,
WTNOBEIRFETH o720 2 I TEEHAYZBER
DWW T DD EITo 725, ORDFEIIFE~ 0¥
BT LITHEFE IR TAZLATEH L ER
bz, T/, BEXFHEIH T TRIERTHY,
RGEHEERTERL LTINS 2HET 5 30T,
FEFHETLHIHEDLDOTE LV £oT, HAD
AEMEBREOERIIBNT, IGEZED B I L)
HERTHBEEZ LN

p=

(*13) SABEFRERFME L VEEELY,

(*14) MEMCEERY 217V, BFEHLEHRICE
BBIZ % kB, 9 VHECHIIZME
AT H A 200 BB A TEHET 2 b Ok
XOLREE CAHIZAMMAZEID, 200 RN DK
KBWTLBRETLIDDIRIBEREDOLELD
B ¥ AMECRS SN,

(*15) YEM~OB XMWY ICL 2,

(* 16) “FHk 18 4F (2006 4E) 9 A 7> & Fhk 23 4 (2011 4E)

3 H F ik [#%# (Shallower set) ] BE % 1T - 726

("17) Lo 2 iMOoREF L REHERELZFTHET
HIENTE S,

(*18) TN F THOEE (2 —X) »5ROEEICH
EEEZLMBEDOZ L,

(*19) HiphnA & UCHME &3 =R mEtEa
EOMEEHEY, EH 1M 1EH020 1551 TR
Bl 2o, E2EHUBRE2E5(E 425,
ZF OMUC B EG | B EEFED H 5,

H5E RIBMEKEEX C S ZBRMONENER
LIZET 3 8mER

g18 BHH

SETWEH A VR a3 FRr2AHE L-AE
® [#%# (Shallower set) | BT — & IS TH
BRENEEZ LNLBGOBBBHSHICOVTEE
Lize ABTIRECHEENGRE L M (Deeper
set) | BEZ T A THENBVEZZIONEH
BOBBHGHIIOVWTEEL, ROTEEROEEL
BIL, 14 AU EoRMHE & ERRAEEARE 11
s REBRELT, AATVFLal I YFxeHREL
7o [%# (Shallower set) | #3, L AEHEZWHRE
L7248 (Deeper set) |#3%, £ L C[{#&# (Shallower
set) | L [F# (Deeper set) | HEOHAE LY,
FNENOBETRBEFE L RDA-L A7 RICER%
79 L JROBBRFOWH LRI EPEZ LN T/,
WELFBHELZEALLGEGORE LT/ LAL
Lhss, HFEAOFEICEDL ST, HERMIZIZ, &
DL RREOHAEDLREIIB VT D EHORRITRK
FLhoTwi,

ZZC, AETEHFAMBERE CAIZBBAMRT—
BMIzfTbh T b %M (Shallower set) | #¥%
M E LT, HHOERE, il TERFOTRENE
BEL e B L RFEOTREIE L 25 HHIZ oW
THHL, WHER, BERREEORGERREDS
ELhDHIEEANE LT

FEom BAEE
1. 1EEN-YORESE
ABEBTHWAF— YR 3EZETHVOLFEAKETDH
5, FEMATICOWTHERR T 5, FK 18 4 (2006

E) »HFE 224 (2010 ) DMEERERO T —
YEHEICHD, BAEERE AR B OBRE
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frtE (BeHRBIRAIE) , MRS MBIRER B Z IR L,
BB S AT B I B i S R BT e U T AU i
WEEEZHEE L2, RIS, KAELES CAIE2MA
AR RSB D A BT Bl %2 5 U TR OBFEOHE
EESFEER LA X 35). R (35) 2&koT
KO MEEMBESHEE D LT, SMIEERIERS
B — I 72 89818 4,000 KD HEE% (VPUE) %K
Bz (R (36))o & 5L 15° DL O KPR 2
ME, BEShEL]EREIZSELT, AHICEKX
EATOREEEE, BEESHZENL, RiES
B RIBERB TR L CHNOAX B OHE 1 E (£
$TH0 4000 #5) M- ) HEEHES (VPUE) &3k
B K @), FeTaBEbRD2 (K (38))

Ai=Yq Wea*NF g xUPg (35)
VPUE=A/F*4,000 (36)
p=Y2 VPUEy/a (37)
62=3%, (VPUE, — )’ /a (38)

ABMoOMESE (M), W ABNSFNER (kg),
NF: faff 5 sem a0 sk, UP: A BIAmyHMm (M
/kg), F . &MofHEE (), VPUE : &0
184,000 K8 72 ) o ESE (M / 8540004, u:
FZXWEOEE 1 BY720) OFHEELSE, o FXH
DOBEFEIRL - D EESFHOTE, t: H, sd: A
e, s AR, 1RAENREME, nBER a:
#REO GEMD) ot AoaaHRER (H),

N\
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KETRZVAZEHOSTTFTHYONTWS Y -
ST TO—F S LNz NVEH P 07 4 574
ThR5ELL, HEEESEIEHE BIFE) Xb
BALIBETHRFEMBRTEZESRZERT L
L&, HERESHEN THME (WFHE X0l
BETORFOMFEOBVEBZEMT S Z & TRE
MEOTRESPBROELOTE v ELL, 22
T % XMW > VPUE ORESRFi & IEBL A & ]E L
EHME GHEHE) 25 0B T 7138 o 1 ¥ 24
HefEze L U CHMBOMREE 2 Rd2 2,

CIT, HEXMTORE1IROEESE (VPUE)
FXEEL, X (38) »oRO-SEEBREICHEL
EREFEETY c LTS E, FXETORE 1 HOHE
8 X) 2p % L 5HFEIT50%, FXRETO®RE
IMoOBRESE (X) ' po 2 LH 5 HEEIT 84.13%,
FERXECTO®RE 1 MOESHE X) p2c % EHD
FEEIL 97.72% L IRETZ 5 (Fig. 56)0 2N 5 30D
fEz AT 1ML OfE (Bx) 2RE L
%8B, p3c TIERFELZAXE TR, 2720, 0
REIZOWTIE Thhb ol E5IZBE I MoK
&8 (X) 2 u+2c & T 5 HEERILI772%, u+3o %
T 5 H#RIL987% ERETE S (Fig. 57)0 2D 2
DOEEACT I #MEYS ) OFE RE) 2R_EL
yAS

p<X & % BHEE L p=50% (39a)
p-o<X & 7% HHEH [ p=84.13% (39b)
p-20<X & 7 BHEER | p=97.72% (39¢)

Accumulation probability
of this section

97.72%
2

v

Accumulation probability
of this section
84.13%

.l
Accumulation probability
of this section

P 50%
< ——
The x-axis : A fishery amount of
}l - 2 0 }1 - 0 p money of one time of operation.

Fig. 56. Relations of the distribution of mean in the normal distribution and standard

deviation and the data.
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Fig. 57. Relations 2 of the distribution of mean in the normal distribution and standard

deviation and the data.

X<pt2o & % BHER 1 p=97.72% (39d)
X<p+3c & 72 HHER 1 p=99.87% (3%)

X ERETO#E 1 MOWESE (VPUE), o K (38)
DFERP RO ERFE, t13X G5 ~ 37) T
BAuwi-ZHog®ks nidX 37) THWZBROER
EFRIUTH B

2. 1 iiBHLDAESR

3EELFEMRTHBPEREEIICOVWTHERLRT 5,
AR 17z ofEr#EE L, ARCHEKT 5%
D1MEE 290, KBICIH, 1+ AIC1IBEAET
BEM 12 MIBOBELIT) DO EE L. HEM
FHEEIRAESEEZREESE LT, B, RE1IEEDE
REOPLEEZZOXKBEORREL LT, ZOROME
BEABRE=MABIC Lo CTHIML, 2hz 2L TRD
2o COBBEEZD EIZ, FAEHEZ 105knot & LT
BECLELRHEZER LS 2, MEAK29 02
LCOAFERUTCHEKE O 1 Mgk HEEHEE
B (M#) z&HEL-,

CHICHEE M) EESHE LT (39) IR
L7-fE%RL, FEXETHRELHEDEHD 1Ak
i) oEESEE RO R 40),

Ve (29 - D/10.5/24) (402)

oVi=(y, — 0)x (29 — D/10.5/24) (40b)

26V,=(p, — 26)x (29 — D/10.5/24) (40c)
36Ve=(p,20)% (29 —D/10.5/24) (40d)
46V =(p+30)x (29 —D/10.5/24) (40e)

V:FHEESEZRCEXEO 1 LY O
BESE (M), oV: FHRESCE» SBEEREL
BUEERAVASXEO 1Y) OfEESH
(M), 20V : FHEESE, SEEREZO2/HEZRLE
EERVEXE O 1S ) oRESE (M),
3oV : FHHELBIEEFED 2HFEMAEZH
WERRE O 1YY OEESE (H), 40V !
RS EERED 3G MA - EE &
XEO 1 L) ofESE (1), D AAiE#E
A5 Z X Ol T TOEERE E) . 135X (35)
~ (38) THWIEHKOER, o3k (39) THwWw
BTEOER, niz 37) THOZEBEOERLFEL
Thbo

F 72 38 FARICREERE I R OFER L 2
WIREZ B2 & o THRETOHRE 1 BOKES
# (X) VPUE OMERSFITHBEFEICEILL, B
M UL, X (40a) ~ (40c) DEXIE D
LfES7- ) DREESENV, oV, 20V DIELZZNE
N EEAHERE, BEIROBESHE X) SEERE
THME p<X, p-o<X, p-26<X # TN Fhp7- 95
REEZOND, 2HREDFHEIILIAHoTIARDS
DHEEREZ KDDL LTHERANTRENS,

BERXEO 1 iY77z ORBESENV % LN ZHE
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ROFEME BEIHOEESE X) PPFEET

A p % L 2 FROFBAERHEE)

R<XE 7 BHER  p=50% (41a)
X<puk i 5HEE | p=1-50% (41b)
BeZm¥ 29 H — D/10.5knot/24 (41c)

(29— D/10.5/24)(1 _ 05)0

PV = (29—1)/10.5/24)

29—D/10.5/24

(41d)

PV £ XHED 1 fiiigH47:) ORESE;V =2 L0
LHEFOFEEMEE, DIIRX (40) THWIZEHDESR,
Xk (39) THwAZHoER, nidX 37) TH
WBHOEREF L TH S,

EXEO 1fiEL7 ) ORESHEIN oV 2 LS E
KROFAHE EEINOUELE X) 1"EBET
il po Z BB 2 EROBEMEE)

p—o <Xk 7 BHER  p=84.13% (42a)
X<p—ok i BHEE  p=1-84.13% (42b)
B¥Em - 29 B — D/10.5knot/24 (42¢)
PoV = (;3:32322:) 0.8413 (9~ D10.5249)(1 — 0.8413)°

(42d)

PoV : ZXED 1 fiiES 72 ) DMBEESEI oV % |k
B2 EHOREME, DIZRX 40) THWEEDE
#,X &oldX 39) THWILHOESE, nixxX 37)
THWEBOERLFRLUTH S,

ZXBO 1HEY7 0 OWBESHED 20V % LS
HREORFERER (BEINORESE X) IFE{EE
TR u-20 % LM 5 HEORAEHEE)

p—20 <X 7% BHEE | p=97.712% (43a)
X<p—20k 7% 8K p=1-97.72% (43b)
¥R 0 29 H —D/10.5knot/24 (43c)

29—1D/10.5/24
P26V = <29_D/10 5/24> 0.9772 (29—D/10524)(1 _ 0,9772)0
’ (434d)

P26V : #XE D 1 HiiES7 ) OEESEI 26V %
tEAFESHOFEEHESR, DERX (40) THWA-ZHD

EF, X & o id3h (39) THWAEROER, nidX (37)
THOWAEROEHRLEF L TH S,

Fkkic, X (40d) &3 (40e) @ 1ALiEL7- ) Dt
SN 36V, 40V DER THZHEEE, BE1HO
HESE X) PFE5BETEE X<p+t2o, X<pt3o %
FNEFNRHLTHEREEZEZOND, ALK 2HRED
FHER LA o TCINLOMEERD S &35 L K
TREN D,

HXREO 1MEEY- ) OWBELFEN 3V 2 THS
HROBERE BEI1INOEESE X) FR{EE
THR p+20 % T A 5 HBRORAHER)

X< pt2ck 7z BHESR 1 p=97.72% (44a)
wt2o < X& 7z BHESR | p=1-97.72% (44b)
BEEE © 29 H -D/105knot/24 (44c)
P3oV = (zz:g 1222:) 0.9772 (- D/10524)(1 — 0.9772)0

(444d)

P3oV : ZXE O 1 472 ) OYESEEH 36V %
TH3HEROFEMER, DR (40) THWLRERD
EF, X & o ik (39) THWAZHOER, nid (37)
THWAEHOERLFA L TH %,

HZRXMO 1fENS ) OWMBELSEI 40V % TlH S
HEORERE (BE1NOEESE X) PR
CTHE pt+3c % TR 5 BROBAHER)

X < p+3cd 7 BFEE 1 p=99.87% (45a)
ptdo <Xk 4 BRER  p=1-99.87% (45h)
BEME 29 H -D/10.5knot/24 (45¢)

29—D/10.5/24
P4cV = 0.9987 (29—D/10.524)(1 — 0.9987)°
29—D/10.5/24

(45d)
P4V : H#XE D 1 ST ) OHBELHEI 46V %
Tl 5 EROFEEER, DiZR (40) THWEHD
EHE,X & o lZR (39 THV-EROESR, n i3k (37)
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Fig. 58. Profit per 1 voyage in each division using the mean fishery amount of money.
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Fig. 61. Profit (deficit) per 1 voyage in each division using the value that increased twice the standard

deviation with a mean fishery amount of money.
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