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Report of the DIPA/IDAF course "Analyse Quantitative des

Aspects Sélectionnés de Développement/Quantitative Analysis

of Selected Aspects of Fisheries Development®

D.A. Palfreman, Consultant Economist, HIFI, Hull

1. Introduction and Acknowledgment

The following report reviews a course organised by DIPA/IDAF
in Cotonou Benin from 3-12 December 1990. It followed an earlier
visit to Cotonou by Mr. Palfreman.

The course was well-attended by people from throughout the
region covered by the Programme.

Special thanks are due to Mr. C.T. Curr who prepared a
number of detailed questions for the course on the basis of data
from studies from the region. He also covered a number of the
course topics when Mr. Palfreman's arrival in Cotonou was
delayed.

Special thanks are also due to Mrs. Eva Callerholm Cassel,
the Economist attached to the DIPA/IDAF Project in Cotonou. She
also stood in in the absence of Mr. Palfreman to cover some of
the topics and played a very valuable part in coaching course
participants.

Thanks also to the course participants for making the course
such an excellent and worthwhile event.

Thanks also to Mr. George Everett, the Project Coordinator,
for initiating the course concept, enabling the course to take
place and providing guidance throughout.

Background

The Programme for the Integrated Development of Artisanal
Fisheries in West Africa was established "to help West African
countries which wish to develop and manage their artisanal
fisheries so as to draw from them the maximum economic and social
advantages, thanks to an approach centred on the community and
‘aimed at improving productivity and increasing the-well-being and
autonomy of +the fishermen, those who are responsible for
processing and distributing the fish and all those who work in
the sector". (FAOC Project Document for GCP/RAF/192/DEN).
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From 13-16 March 1990, D.A. Palfreman, a Consultant
Economist visited the headquarters of the Programme in Cotonou,
Benin (a) to offer to the project some suggestions on future

activities; (b) to prepare an outline for a short course for
technical staff and others in the region on micro-economics and
investment planning; (c) to review some cost and earnings

studies already completed, and (d) to prepare terms of reference
for a consultant to undertake detailed quantitative research into
artisanal fishery operations in the region. The short course
reported here was the outcome of objective (b).

A course programme with the title "Quantitative Analysis of
Selected Aspects of Fisheries Development” was prepared. As
indicated by its title, the intention was to prepare material for
lectures, discussions and, questions and answers with a
distinctly quantitative focus. It was also intended that the
course participants would tackle the prepared questions by using
a spreadsheet programme on micro-computers. The questions and
answers prepared for the course are included as an appendix to
this report.

3. Course Iocation

The course took place in Cotonou, Benin from 3 to 12
December at the offices of the DANIDA/Norway Programme for
Integrated Development of Artisanal Fisheries in West Africa
(IDAF). It is worth noting that the library at the IDAF office
was an ideal location for the course. Course participants were
able to work in an informal environment around a "boardroom"
style table with the miro-computers in front of them. The room is
also equipped with a blackboard and an overhead projector.

4. Course Participants

The course attracted participation from throughout the
region. The following people attended :

Mr. C.T.Curr, FAO Consultant , Economist/Operations Analyst,
Virginia Cottage, 9 Cherry Garth, Lund, Driffield Y025
9 TD England

Mr. D.A.Palfreman, Senior Lecturer, Humberside International
Fisheries Institute, University of Hull, Hull HU6 7 RX,
England



M. Ibrahima Seck, Fonctionnaire Principal, Direction de
l'Océancographie et des Péches Maritimes, Ministere des
Ressources Animales, Dakar, Senegal

M. Moustapha Kebe, Economiste/Chercheur, Centre de Recherches
Océanographiques de Dakar-Thiaroye, B.P. 2241, Dakar,
Senegal

Mr. Alhaji M. Jallow, Senior Fisheries Officer, Department of
Fisheries, Banjul, The Gambia

Mr. Momodou Koroma, Management Information Unit, Shenge
Integrated Fisheries Project, Sierra Leone

Mr. H. Williams, Management Information Unit, Shenge Integrated
Fisheries Project, Sierra Leone.

Mr., M. Okpanefe, Chief Economist, Nigerian Institute for
Oceanography and Marine Research, Lagos, Nigeria.

Mr. A.R. Nkogho-Eyi, Fonctionnaire Principal, Direction des

Péches Maritimes et des Cultures Marines, Libreville,
Gabon.

M. Mamadou Doumbia, Sous-Directeur des Péches Artisanales,
Direction des Péches et de 1l'Aquaculture Maritimes et
Lagunaires, Abidjan, Céte d'Ivoire.

M. Afian Joseph Bakouy, Chef Service Péche Artisanale, Direction
des Péches, Yaoundé, Cameroun.

Mr. A. A. Sowunmi, Principal Planning Officer, Department of
Fisheries, Agricultural Cooperatives and Fertilizer,
Abuja, Nigeria.

Mr. Jan Haakonsen, Socio-Economsit/Anthropologist, FAO-IDAF,
Cotonou, Benin.

Mr. G.V. Everett, Programme Coordinator, FAO- IDAF, Cotonou,
Benin.

M. Luc Affoyon, Projet Modele; Cotonou, Benin
M. Bonaventure Houndekon, Projet Modéle, Cotonou, Benin

Mrs. Eva Callerholm Cassel, Economist, FAO-IDAF, Cotonou, Benin



Mr. T.T. Meyizoun, Direction des Péches, Cotonou, Benin
Mr. C.P. Tohouegnon, Direction des Péches, Cotonou, Benin
M. Djramedo Teme, Port de péche, Direction des Productions

Animales, Lomé, Togo.

5. Instruction

Lectures and assistance to participants were by Messrs C.
T. Curr, D.A. Palfreman and Mrs. Eva Callerholm Cassel. The
lectures and seminars were conducted in English and French. The
teaching staff felt that this had some positive effects because
it ensured that the pace of the programme was such that there was
a thorough understanding by all the course participants of the
points made. In the course evaluation there was no criticism of
the parallel use of both languages. It is also worth noting that
the use of both languages in the same course ensured that this
was a truly regional meeting in which ideas and experience from
all parts of the region were shared.

The teaching staff also felt that the quality of the course
was significantly enhanced by having lectures intersperssed with
periods on the computers when a number of the various prepared
questions were tackled. This ensured that the day was broken up
and concentration maintained.

6. Course Timetable

An outline of the timetable followed is reproduced below :

Monday 3 December : Supply and demand. Elasticity of
supply and demand. Exercices.

Tuesday 4 December : Discussion on supply and demand
Introduction to the computers. Exercises.

Wednesday 5 December : Opportunity costs
Economic aspects of fisheries
management. Exercises.

Thursday 6 December : Marginal revenue and marginal cost
Exercises.



Friday 7 December ¢ Introduction to investment appraisal.
Exercices.

Saturday 8 December ¢ Economic analysis of projects
Exercises.

Monday 10 December : The economcis of management decisions and

the project cycle.

The example of environmental impact
analysis .

Exercises

Tuesday 11 December

oo

Risk and Uncertainty.
Exercises

Wednesady 12 December

The economic analysis of cooperatives
Exercises
Course evaluation

Sessions were from 8.00 to 12.00 and 15.00 to 18.00, except
on Saturday 8 December and Wednesday 12 December when there were
no afternoon session.

7. Course Content

One of the most positive features of the course was that
those participants who had not yet been exposed to the use of
micro-computers in project planning and for other analytical
purposes were given an opportunity to work at a variety of
problems with them. For those who already had some knowledge of
the use of spreadsheets for planning purposes the course provided.
an opportunity for further practice and new applications.

The teaching participants felt that for future courses of a
similar duration less emphasis on elementary supply and demand
and more on practical investment appraisal would be a valuable
shift of balance.

8. Evaluation

On the final day (Wednesday 12 December) a short period was
set aside for an informal evaluation of the course: In general
the participants were highly satisfied with the course. Mr.
Okpanefe expressed the view that he would have appreciated a
longer period for a more formal evaluation.



9. Conclusions and Recommendation

9.1. The document "Etude Préliminaire sur les Revenus des
Unités de Péche en République du Cap Vert” by . B. Horemans
(Rapport Technique PNUD/FAO - CVI/82/003, Praia : FAO 1986)
proved particularly useful in generating interesting questions
for the course. ‘This was a good demonstration -of the insights-
that could -emerge-from-aproduction and cost'and earnings- study:.
Tt was felt that this study was a useful model for similar work
in the region. It concentrated on the collection and presentation
of basic data rather than on the application of more elaborate
analytical techniques.

9.2. It was very valuable to give hand on computer
experience to the participants. It is inevitable that in time
micro-computers will become widely used throughout the region.
The teaching participants felt that it was worth emphasing the
need to keep abreast of development in software and hardware. It
is quite likely to be a false economy to fail to keep up with
developments. It will, for the foreseable future, be an important
role for IDAF to show people in fisheries in the region how to
use micro-computers in courses such as this and to provide advice
on the most suitable software and hardware.

9.3. If similar courses take place it may be useful if one
or two course participants bring quantitative studies that they
have completed for presentation, discussion and analysis. It is
important to stress that such studies should be predominantly
based on practical data which can be used, manipulated and
analysed by course participants.

9.4. It is noted above that there may be some gains in
shifting the balance of the course away from elementary supply
and demand towards more planning and other practical problems.

9.5. The course gained by being conducted in English and
French. It meant that it was a truly regional event.

Appendix

Questions and answers used in the course
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1. Decision Making Under Risk and Uncertainty

1.1 Table 1.1 gives the average value of one share for one trip
for a sample of 100 cances without motors. The data come from a
complete year of fishing for all the canoces, which all used the
same fishing method, carried the same number of crew, and landed
their carch at the same beach.

Collect the data into groups with limits of : 370 to 379; 380 to
389, etc. Draw a frequency distribution of the data. What is the
probability of an average share: a) above 450; b) below 420; c)
between 430 and 4497

Table 1.1
485 411 447 407 432
452 413 451 442 415
430 427 529 419 470
432 405 461 499 442
442 416 463 436 ' 531
439 490 467 503 413
493 443 420 499 437
464 507 420 455 408
393 460 452 409 486
464 422 457 430 445
424 374 483 441 448
440 483 464 452 477
400 493 459 452 395
447 493 428 387 447
419 445 441 438 482
512 484 467 441 422
467 435 438 493 441
434 428 390 441 476
429 434 469 470 433
454 443 463 436 458

1.2 Table 1.2 gives the average value of one share for one trip
for a sample of 50 motorised canoes.

The data come from a complete year of fishing for all the canoes,
which all used the same fishing method, carried the same number
of crew, and landed their catch at the same beach as the non-
motorised canoes in question 1.1.

Collect the data into groups with limits of : 2400 to 2499 ; 2500
to 2599, etc. Draw a frequency distribution of the data. What is
the probability of an average share : a) above 3000; b) below
2600; c) between 2800 and 29997
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Table 1.2
2644 2901 3163 3108
3253 3497 2644 3068
2567 3200 2963 2916
3698 3658 2853 2762
2579 3086 2561 2978
2959 3302 2728 2477
3111 2536 2888 3247
3108 2573 2675 3003
2471 2814 2885 3089
3123 3293 3238 2582
2904 2808 2718 3278
3166 2814 2555 3197

3006 3871

1.3 Show that for the non-motorised canoes, the given
probabilities imply the average shares per trip shown:-

probability average share
per trip
26% - 411
30% 439
21% 459
23% 492

An investor has just bought a non-motorised cance, and expects
the crew to make 30 fishing trips in the first year of operation
and 40 trips in the second year. What is the owner's total
expected revenue (one share): a) for the first year; b) for the
second year? c) What is the Expected Present Value of the owner's
total revenue for the two years if his Opportunity Discount Rate
is 15%7

1.4 Show that for the wmotorised canoes, the given probability
imply the average shares per trip shown:-

probability average share
per trip
30% 2596
24% 2907
24% 3107
22% 3404

An investor has Jjust bought a motorised canoe, and expects the
crew to make 25 fishing trips in the first year of operation and
35 trips in the second year. What is the owner's total expected
revenue (two shares): a) for the first year; b) for the second
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year? c¢) What is the Expected Present Value of the owner's total

revenue for the two years if his Opportunity Discount Rate is
15%7

2. Supply and Demand Exercices

2.1 Suppose that the data of table 2.1 represent the market
demand  and supply schedules for fish over a2 range of prices.

Table 2.1
Price Quantity Quantity
Demanded Supplied
F/kg Kg/wk Kg/wk
800 70 10
1600 60 30
2400 50 50
3200 40 70
4000 30 a0

a) Using graph paper, plot in a single diagram the demand curve
and supply curve.

b) What would be the excess demand or supply if price were set
at 800 F/kg ?

Cc) What would be the excess demand or supply if price were set
at 3200/kg F/kg ?

d) Find the eguilibrium price and quantity.

e) Suppose that following an increase in consumer income the
demand for fish rises to 15kg/wk at each price level. Find the
new equilibrium price and quantity.

2.2 a) Hypothetical supply and demand data for fish are shown in
Table 2.2. Plot the supply curve and the demand curve and
find the equilibrium price.
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Table 2.2
Price Quantity Quantity
Demanded Supplied
8/kg (tonnes) (tonnes)
10 10 3
12 9 4
14 8 5
16 7 13)
18 Fe] 7
20 5 8

b) What is the excess demand or supply (&) when the price is §$127
(b) when the price is §207

Cc) Suppose the quantity supplied at each price rises by 1 tonne,
what is the new equilibrium price and quantity? Does the
equilibrium quantity sold rise by more or less than 1 tonne?

d) Buppose instead that a tax of $1 per tonne is imposed on
firms supplying the fish. What happens to the quantity of fish
sold and what happens to the price consumers pay?

2.3 You own a fish stall. You have 100 kg of fish that must be
sold immediately, regardless of the price. Your supply curve is
vertical. From past experience you know that the demand curve for
fish slopes down and you can sell exactly 100 kg for F 1000/kg.

a) Draw a supply and demand diagram showing market equilibrium.

b) The elacticity of demand for fish at F 1000/kg is =-0.5. You
discover 10 kg are rotten and cannot be sold. What happens to
the equilibrium price ?

2.4 Table 2.4 presents the quantity of f£ish demanded at various

prices.
Table 2.4
price per Quantity Total Price
Ka (%) Demanded Spending Elacticity
(tonnes) (8) of Demand
2.10 10
1.80 20
1.50 30
1.20 40
0.90 50
0.60 60

0.30 70



b)

c)

d)

£)

9)
h)

vi

Draw the demand curve on graph paper (price on vertical axis)
Suppose the price is § 1.20. What is the change in quantity
demanded (i) in tonnes (ii) in percentage terms if the prices
falls by $0.30 ?

Calculate the total spending on fish at each price shown.

Calculate the price elasticity of demand for prices between
SO.860 and $2.10.

Draw a graph showing total revenue against sales. Plot revenue
on the vertical axis and quantity demanded on the horizontal
axis.

At what price is revenue at its greatest?

At what price is the elasticity of demand equal to -17?

Within what range of prices is demand (1) elastic? (ii)
inelastic 7

2.5 Table 2.5 presents the total spending and income of a
household in 2 years.

a)
b)
)

a)

Calculate the budget shares in each year for each good.
Calculate the income elasticity of demand for each good.
Classify each of the goods as either "normal"” or "inferior".

Classify each of the good as either "luxury" or "necessity".

Table 2.5
Year 1 Year 2
S $
Income $100 5200
Good A 30 50
Good B 30 70
Good C 25 20
Good D 15 60

2.6 The demand curve for Q is given by

P = 5000 - 109
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Calculate the arc price elasticity of demand when:
i) The price changes from 4000 to 3000.

ii) The prices changes from 3000 to 2500.

iii) The price changes from 4000 to 39200.

iv) The price changes from 2000 £o 1000.

2.7 There is a 3-person economy. The individual demand curves of
each person are:

A B C

P Q P Q P Q

3 0 4 0 4 1

2 1 3 2 3 1

1 2 2 3 2 1
1 4 1 1

Draw the market demand curve.

2.8 The following are the individual schedules for fish for four
groups of consumers A, B, C, and D over the price range $20/tonne
to $25/tonne. Assume that these schedules all relate to the same
market and the same time period.

Table 2.8
Price Quantity demanded
$/tonne by
A B C D
20 35 120 42 12
21 34 a0 42 13
22 33 70 42 14
23 32 50 42 15
24 31 30 42 16

25 30 0 42 17
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Which schedule is: -
i) perfectly price inelastic.
ii) elasticity between ~ 1 and zero.
i1ii) elasticity less than - 1.
iv) positively sloped.
2.9 Draw the market demand curve for the four consumer Jgroups.

Find the equilibrium price and gquantity if the aggregate supply
schedule is as follows.

Table 2.9

Price Supply
{$/tome) (tonnes)

20 0

21 29

22 89

23 139

24 179

25 229

2,10 The following are the demand and supply schedules in a
local market for fish.

Table 2.10
Price of fish Quantity Quantity
Demanded Supplied
$/kg kg kg
0.70 920 705
0.75 830 710
0.80 770 715
0.85 720 720
0.90 680 725
0.95 655 730
1.00 635 735
1.08 625 740

1.10 620 745
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Sketch the graphs. _

A sales tax is imposed on fish. The price at which each quantity
of fish is offered to buyers rises by the amount of the tax per
kg.

? If a subsidy is paid on fish sales, the price at which each
quantity of fish is offered to the public falls by the amount of
the subsidy per k9.

Estimate the following:

a) If fish sellers are regquired to pay a §0.15 per kg tax on the
supply of Zish:

i) What is the new market price?

ii) How much of this tax is paid by consumers and how much by
suppliers?

b) If a $0.30 per kg subsidy is paid to suppliers

i) What is the new market price?

ii) How much of the subsidy is passed on to consumers?
2.11 Table 2.11 gives monthly data of quantity of fish landed and
average price for various locations in Cape Verde. Draw a scatter
diagram to investigate the relationship between quantity landed

and average price.

Is there any evidence of a relationship between quantity and
average price?

Are there signs of differences between locations?
What kind of mathematical relationship would best represent the

variation apparent in the data?

2.12 For the data given in questions 2.11 estimate the
mathematical relationship between quantity landed and average
price. Sketch a graph to show this relaticonship.

2.13 Vhat is the estimated price elasticity of demand for the
following quantities landed ?

5000; 10000; 1500Q0; 20000; 25000.
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2.14 Tables 2.14.1 & 2.14.2 give data on the amount landed and
the average price obtained from individual fishing trips by
motorised and non-motorised canoes. All the trips landed at
Gamboa; the crew was 3 men in all cases, and the fishing method
was the same throught (handlines).

Table 2.14.1 Non—-motorised canoes

Kg Price Kg Price Kg Price
28 82 72 55 157 51
33 89 50 50 35 40
6 108 15 70 31 41
5 174 22 75 124 56
19 10¢ 12 79 41 45
15 123 28 54 177 51
15 107 13 77 103 47
10 103 18 70 30 50
° 108 25 66 35 51
16 76 8 71 3 83
18 90 7 210 34 51
6 103 11 86 42 60
9 89 18 80 17 71
11 73 60 76 31 48
4 133 40 74 34 79
24 55 21 73 18 68
11 135 48 73 14 78

Table 2.14.2 Motorised canoes

Kg Price kg Price
151 109 45 57
210 79 178 58

60 80 42 73
204 89 45 54
173 91 74 68
134 94 14 55
255 76 35 70
181 97 64 53
250 80 55 50
256 80 3 80
136 122 50 60

97 142 119 63
494 75 306 54
327 80 584 60

339 80 142 50
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393 80 250 a3
42 0] 203 60
72 20 399 58
60 20 310 73
43 87 88 Bl

124 66 205 83

215 66

Is there any evidence of a relationship between quantity landed
and average price 7

What differences are apparent between motorised and non-motorised
canoes 7

3. Cost and the Theorv of the Firm - Exercices

3.1 A fisheries specialist receives a salary of $20,000 per
year. If he becomes self employed he will have to spend $12,000
on computing hardware and software, but he could increase his
annual earnings to $30,000 per year. The rate of interest is 10
per cent per year.

Estimate his economic profit by becoming self-employed.

3.2 Table 3.2 gives details of 2 different production techniques
for catching a given volume of fish.

Table 3.2
Vessels Total Rental Total
Crew per vessel Wage cost
Technique A 4 16 100 50
Technique B 1 10 ‘ 600 50

a) Which technique would you choose 7

b) If wage rates fall to $30/week which technique do you choose 7

c) If the wage rate is $50 per week what is the switching value
of the capital rental for technique B?

3.3 The economics of operating a canoe are assumed to be @

Cost of input (E) 33000 per day
price of fish 400 per kg
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Effort (days) Catch (=100 E-0.05 E?)
(kg)
50 4875
60 5820
70 6755
80 7680
90 8590
100 9500
110 10395
120 11280
130 12155
140 13020
150 13875
160 14720
170 15555
180 16380
120 17195
200 18000

(1 variable E is assumed to include all inputs)
a) calculate total earnings

total costs

marginal revenue

marginal cost.

b) What is the level of fishing effort chosen by the operator?
3.4 You' are the economist to a government. You have been given
the following sustained yield function by your biologist
colleagues for single species fishery in the maritime zone of
your country.

Y =10 E -« 0.0001 E*

Y = sustainable yield per year (tonnes)

E = fleet fishing effort in days at sea per year.
a) Draw the sustainable yield curve.

i ) What is the MSY?

ii) What is the level of fishing effort corresponding to
extinction of the stock?

b) The price of. fish is $2000 per tonne at-all levels of supply.

Draw the total revenue curve (either by changing the axis on
the first diagram or drawing a new diagram). '

c) Total cost is given by the following eguation.

TC = $4000 E
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Draw the TC curve on the same diagram as the total revenue
{TR) curve.
Calculate:

i) The level of fishing effort corresponding to free access
equilibrium.

ii) The level of fishing effort corresponding to maximum
economic yield.

iii) The maximum rent the fishery can yield.
d) The fleet consists of similar small fishing vessels. Each one

operates for 150 days per year. How many vessels should be in
the fleet?

4. Investment Appraisal

4.1 Evaluate a proposal to construct and operate an ice plant.

CFA Francs
Capital cost 40 milion
annual fixed cost 2 milion
(incurred from year 0)
Annual variable cost 70% of sales revenue
Tonnes
Sales Year O Q
Year 1 150
Year 2 300
Year 3 500
- 9

Price of ice F 80,000/tomne. The plant 1is expected to be
constructed in Year 0 and have an operating life for a further 9
years with a negligeable salvage value.

Calculate the Net Present Value (NPV) at discount rates 0%, 5%,
10% and the Internal Rate of Return (IRR).

4.2 Rework question 4.1 assuming a salvage value in year 10 of F
2 milion

4.3 Assume that there are 2 economic benefits of the project. The
first is fish saved that would otherwise have spoiled. The second
is an increase in the price of fish by 1 per cent reflecting
greater consumer confidence.

The first benefit, the fish saved, is exactly egqual to the sum
the users of ice are willing to pay for ice and is therefore,
identical to the value of ice sales. In this case the value of
the economic benefit resulting from the ice factory is already
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fully valued in the financial cash flow.

The second benefit arises because the economy's consumers now
place a higher value on fish. Fish is worth 1% more to them than
before so the price of fish rises from F 900 to F 909 thousand
per tonne and the volume of fish sold is identical to the volume
of ice sold because it is use on a 1 : 1 radio. e.

What are the net present values of the economic benefits at
discount rate 0%, 5%, 10% and 20%7
What is the economic IRR?

4.4 A fisherman has worked for several years on board a very
successful .motorised canoe. He has saved enough money to buy a
canoe and outboard motor of his own. Further details of his
present situation and estimated costs earnings are given below;-

Present situation:
annual earnings from fishing aboard one of top motorised canoes

Value of one share 6500 per trip
number of trips 35 per year
total earnings 227500 per year

Investment costs and expected performance of new canoe without
motor:

capital costs

canoe 55000 3 years expected life
recurrent costs paid by

owner

canoe repairs 8% of capital cost per year
number of trips

year 1 35

year 2 40

average value of 1 share 500 per trip

(divided revenue from fish sales less shared expenses)
Investment costs an expected performance of new motorised canoe :

capital costs

canoe 55000 3 years expected life
motor - 100000 2 years expected life
recurrent costs paid

by owner

canoe repairs 8% of capital cost per year
motor repairs 30% of capital cost per year
number of trips

year 1 20

year 2 30

average value of 1 share 5000 per trip
(divided revenue from fish sales less shared expenses)
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Owner's income; number of shares:

non-motorised motorised
a) owner continues to fish 2 3
b) owner gives up fishing 1 2

(there is no gear - share, as the crew provide their own hand
lines)

Construct financial profit and loss accounts to represent Two
year's expected operation of a non-motorised vessel if the owner
decides: a) to continue fishing, but aboard his new cance; bj; to
give up fishing. Calculate the Net Present Values (at 20%
discount rate) and Financial Internal Rates of Return. Assume the
boat is bought at the end of Year 0, and that fishing takes
places in Years 1 and 2.

4.5 Construct financial profit and loss accounts to represent two
years' expected operation of a motorised vessel if. the owner
decides: a) to continue fishing, but aboard his new canoe; b) to
give up fishing. Calculate the Net Present Values (at 20%
discount rate) and Financial Internal Rates of Return. Assume the
boat is bought at the end of Year 0, and that fishing takes place
in Years 1 and 2.

4.6 The fisherman could alternatively invest his savings in a
non-fishing entreprise which would require no other input from
him and would yield an estimated 22% per year. He is unaware of
any better alternative investment opportunity.

If the fisherman gave up fishing altogether, the only possible
employment open to him would pay him a salary of 50000 per year.

Construct economic profit and loss accounts to represent two
years' expected operation of a non-motorised vessel if the owner
decides: a) to continue fishing, but aboard his new canoe; b)to
give up fishing. Calculate the Net Present Values (at 20%
discount rate) and Economic Internal Rates of Return.

4.7 Construct economic profit and loss accounts to represent two
years' expected operation of a motorised vessel if the owner
decides: a) to continue fishing, but aboard his new canoce; b) to
gived up £fishing. Calculate the Net Present Values (at 20%
discount rate) and Economic Internal Rates of Return.
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5. Economic and Financial Analysis

5.1 The data below show the observed performance of fishing
vessels operating from the same landing beach. The vessels are
identical in all respects except for their outboard motors. One
motor is 40 hp and the other is 25 hp

The majority of the catch, 80 percent, is sold. The remaining
20 percent is given away and therefore has no financial value to
the owner or crew of the vessel.

Some of the fishing trips about 12 per cent of the total, are
organised for the benefit of the fishermen; the entire product
of the fish from these special trips (except the 20 per cent
noted above which is given away) are paid to the crew. These
special trips are the means by which the crew earn their wages.

Their is no profit tax but there is a sales tax of 1 per cent
of the value of fish sales.
From the data given calculate the fixed and variable costs for
the two cases and prepare financial profit and loss accounts.

General data 40hp 25hp
number of Crew 16 16
number of fishing trips/year 250 240
normal commercial trips 220 211
trips for benefit of crew 30 29
fuel consumption per trip :
petrol 39.22 44.72 litres
oil » 2.42 2.80 litres
Cost of maintenance :
boat; per year, % of capital cost 8% 8%
nets; per trip 258 258
outboard motor; per trip 88 . 1loo
average catch/trip 750 750 kg
disposal of catch :
given to fishermen 15% 15%
given to others 5% 5%
sold ’ 80% 80%
average selling price of fish 6.00 6.00/kg
fuel price : '
petrol 15.40/1litre (15% tax included)
oil 57.19/1itre (15% tax included)
cost of meals for crew 8100/Man/year
Investment costs 40hp 25hp life, years
boat 116000 116000 3
nets 430000 430000 3

outboard motor 88000 64000 2
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import duty on

motor 25% 22000 16000
total 656000 626000
Profit tax 0%
Sales tax 1% of the value of sales.

5.2 An investor..wishes to buy a boat with 40hp motor, using
3C0000. :of . ‘his - own. capital and borrowing. the: remainder .over..a..
period of 2 years at 20% per year interest. Prepare a financial
cash flow forecast for the two year period, showing income,
expenses, financing arrangements, repayment of capital, interest
payments and the balance expected at the end of each year. Assume
the boat is bought at the end of Year 0, and that fishing takes
place in Years 1 and 2.

5.3 Set up a financial discounted cash flow analysis for the
vessel with the 40 hp motor to find the Net Present Value of the
investment at an assumed discount rate of 20 per cent. Also find
the Financial Internal Rate of Return.
Assume that the boat is bought at the end of Year 0 and that
fishing takes place in Year 1 and 2.
Prepare a graph to show the sensitivity of the FRR to the
following :

capital cost

variable costs

the price of fish

the price of fuel

fishing effort

fish given away.

5.4 Set up a financial discounted cash flow analysis for the
vessel with the 25 hp motor to find the Net Present Value of the
investment at an assumed discount rate of 20 per cent. Also find
the Financial Internal Rate of Return. Assume that the boat is
bought at the end of Year 0 and that fishing takes place in Years
1 and 2.

5.5 From the data used in questions 5.3 and 5.4 set up an
incremental (marginal) financial analysis to calculate the
incremental Net Present Value and the incremental Financial
Internal Rate of Return gained from an incremental investment in
the more efficient 40 hp vessel.

5.6 List the economic benefits from operating the 40 hp vessel
including the economic value of fish given away.

It has been estimated from a separate study that the introduction
of an additional boat to the fishery will reduce the profits of
the existing fleet by an amount equivalent to 18% of the economic
revenue of the additional boat. List the economic costs from
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operating the 40 hp boat, including external costs; make
appropriate allowances for taxes.

Set up an economic discounted cash flow analysis for the 40 hp
boat to find the Net Present Value of this investment at an

assumed discount rate of 10%. Find the Economic Internal Rate of
Return.

5.7 Repeat the analysis in question 5.6 for the 25 hp boat.

5.8 From the data used in questions 5.6 and 5.7 set up an
incremental (marginal) economic analysis to calculate the
incremental Net Present Value and incremental Economic Internal

Rate of Return gained from the investment in the more efficient
40 hp boat.

Appendix : II

ANSWERS
1.1 a) probability of average share above 450 44%
b) probability of average share below 420 17%
c) probability of average share between 430
and 449 30%
1.2 a) probability of average share above 3000 46%
b) probability of average share below 2600 18%

c) probability of average share between
2800 and 2999 24%



XX

ANGWERS

o
.

{requency disti-ibulion of average share per trip
sample of 100 non- molorised cances

number
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4
0

370 390 410 430 450 470 490 510 530

lower limit of group



xxi

ANSWERS

frequency distribution of average share per trip
sample of SO motorised canoes
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15% annual discount rate

YEAR 1

YEAR

xxii

2
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26% 411
30% 439
21% 459
23% 492
Totals

(a) 13443
(b) 17924

(c) 25243

13170

13770

14760

13443

10722 26%
30%
21%
23%

11452 26%
30%
21%
23%

11974 26%
30%
21%
23%

12835 26%
30%
21%
23%

13278 7.80% 24000 1872
13883 5.46% 24605 1343
14881 5.98% 25603 1531

12431 7.80% 23883 1863
13278 9.00% 24730 2226
13883 6.30% 25335 1596
14881 6.90% 26333 1817

12431 5.46% 24405 1333
13278 6.30% 25252 1591
13883 4.41% 25857 1140
14881 4.83% 26855 1297

12431 5.98% 25266 1511
13278 6.90% 26113 1802
13883 4.83% 26718 1290
14881 5.29% 27716 1466

Total Expected Present
Value 25243
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104
15% annual discount rate
YEAR 1 25 YEAR 2 35
trips trips

! iva- ! f ! fva- ! § !

! lue ! ! ! tlue ! ! § !

! lof 1! § ! fof 1! ! !joint!

! ! § ! § ! ! ! ipro-

! {sha~ !owner ! ! {sha-!owner ! {babi-!total !

{problre Ishare PV Iprob !re Ishare !PV I[lity PV

30% 2596 155760 135443 30% 2596 207680 157036 9.00% 292479
24% 2907 232560 175849 7.20% 311292
24% 3107 248560 187947 7.20% 323391
22% 3404 272320 205913 6.60% 341357

24% 2907 174420 151670 30% 2596 207680 157036 7.20% 308705
24% 2907 232560 175849 5.76% 327518
24% 3107 248560 187947 5.76% 339617

24% 3107 186420 162104 30% 2596 207680 157036 7.20% 319140
24% 2907 232560 175849 5.76% 337953
24% 3107 248560 187947 5.76% 350051
22% 3404 272320 205903 5.28% 368017

22% 3404 204240 177600 30% 2596 207680 157036 6.60% 334636
24% 2907 232560 175849 5.28% 353449
24% 3107 248560 187947 5.28% 365547
22% 3404 272320 205913 4.84% 383513

Totals 178262

(a) 178262
(b) 237683

(Cc) 334733

237683 Total Expected Present Valuen 334733
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2.1 a) dgraph
b) 60 kg/wk excess demand.
c) 30 kg/wk excess supply
d) 2400 F/kg, 50 kg/wk.
e) 2800 F/lg, 60 kg/wk

2.2 a) 5 tonnes excess demand.
b) 3 tonnes excess supply.
c) 816/kg, 7 tonne.
d) Consumers pay $17.5/kg. Quantity of fish sold falls from
6.5 tonnes to 6.25 tomnes.

2.3 a) graph.
b) Quantity % change in guantity demanded = =0.5

% change in price

= -10x100
100 = -0.5

.. new price = F 1200/KG

2.4 a) graph
b) (i) 10 tonnes (ii) 25%

¢) =h)
! Price Quantity Total Price !
Iper kg demanded spending elasticity !
! of demand !
{ 2.10 10 21 !
! 1.80 20 36 -3.00 !
! 1.50 30 45 ~1.67 {
!11.20 40 48 -1.0 §
! 0.90 50 45 -0.60 !
{ 0.60 60 36 -0.33 !
! 0.30 70 21 !
2.5 Year 1 Year 2 Ye Normal/Inf. Lux/Nec
$ Share $ Share
Income 100 % 200 %
Good A 30 30 50 25 0.67 N Nec
Good B 30 30 70 35 1,33 N Tas
Gocd C 25 25 20 10 ~0.20 I Nec

Gocd D 15 15 60 30 3.00 N Lux
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2.6. i)
P = 5000 - 10Q
10Q = 5000 - P
Q =500 - P_
10
if B = 4000
Q = 500 - 4000
10
= 100.
if P = 3000

Q = 500 - 3000

10
= 200,
Elasticity = Q - Q / P
2 1 / 2
/
Q /
1
= 9 / __B
Q. / P
= 200 - 100 / 3000 - 4000
100 / 4000
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2.6 ii) =-1.5
iiiy -4
ivy ~-0.67
2.7 horizontal summation on graph (not show).
2.8 1)
ii)
iii)
iv)

Ow» 0

2.9 P =23 Q = 13°

2.10 a) (1) 0.867
(ii) 0.017 Dby consumers
0.133 by producers

b) (i) 0.822
(ii) 0.028 to consumers
0.272 to producers
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ANSWERS

scatier diagram of
average price per kg v quantily landed
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ANSWERS

Regression relationship between average price and quantity landed: data from Furns
nol included (slope = -0.00289; intercept = 97.6).
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Average price v calch for individual trips:
molorised canves compared with non-molorised lending seme day

ANSWERS

no molor; mean 63.2

D motorised; mesn 75.9
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3.1 Benefits 30,000
Costs 20,000
Interests 1,200
Costs 21,200
Net benefit 8,800

(The value of independence)

3.2 a) B

b) A
c  $700/wk
3.3 Effort Total
catch
50 4,875
60 5,820
70 6,755
80 7,680
90 8,595
100 9,500
110 10,395
120 11,280
130 12,155
140 13,020
150 13,875
160 14,720
170 15,555
180 16,380
190 17,195
200 18,000
210 18,795
220 19,580
230 20,355
240 21,120
250 21,875
260 22,620
270 23,355
280 24,080

Catch
per unit
of
Effort

97.50
97.00
96.50
96.00
95.50
95.00
94.50
94.00
93.50
93.00
92.50
92.00
91.50
91.00
90.50
90.00
89.50
89.00
88.50
88.00
87.50
87.00
86.50
86.00

Total
Cost

1650000
1980000
2310000
2640000
2970000
3300000
3630000
3960000
4290000
4620000
4950000
5280000
5610000
5940000
6270000
6600000
6930000
7260000
7590000
7920000
8250000
8580000
8910000
9240000

Earnings

1950000
2328000
2702000
3072000
3438000
3800000
4158000
4512000
4862000
5208000
5550000
5888000
6222000
6552000
6878000
7200000
7518000
7832000
8142000
8448000
8750000
9048000
9342000
9632000

(1) Marginal revenue

(2) Marginal cost

Profit

300000
348000
392000
432000
468000
500000
528000
552000
572000
588000
600000
608000
612000
612000
608000
600000
588000
572000
552000
528000
500000
468000
432000
392000

400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

0.00
349
353
357
361
365
369
373
377
382
386
391
395
400
405
410
415
420
426
431
437
443
449
455
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(a) catch per unit effort = catch
effort
Total cost = 33,000 x effort
earnings == 400 x catch
Profit = earnings - total cost
Marginal revenue = MR =
(2328000 -~ 1950000) / (5820 - 4875) = 400

(270200 =~ 2328000) / (6755 =~ 5820) = 400 etc

Marginal Cost = MC = (1980000 - 1650000) / 5820 - 4875) = 349
(2310000 ~ 1980000) / (6755 —~ B820) = 333 etc

(b) Profit are maxinised whers MR = MC (E = 180)
3.4 (a) (i) Y = 10E - 0.0001E:>

To find the maximum value of Y
differentiate the function and set equal to zero.

@Y = 10 - 0.0002E = O
ar
E = 50,000

substitute E = 50,000 into
Y = 10E - 0.0001 E* to give :

Y = 250,000.

(1ii) Extinction of the stock occurs

when one of the solutions to 10E - 0.0001E2? = 0 One of the
solution is when E = 0.

The other is given by :-

E(10 -~ 0.0001E) = 0
E = _ 10 = 100,000
0.0001

b) To find the total revenue curve, multiply the yield curve by
the price. Therefore :

PY
2000 (10E - 0.0001lE?)

Total revemue

A

(1) At free access equilibrium.
TR = TC, therefore:

2000E(10 - 0.0001E) = 4000E
10 - 0.0001E = 2
0.000lE = B
E = 80,000 days.

(ii) and {(iii) At maximum economic yield TR - TC is at its
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maximum.
Set T = TR - TC. To find the maximum differentiate and set equal
to zero.
T =TR - TC = 20,000E - 0.2E?*-4000E
= 16,000E - 0,2E?
dxr = 16,000 - 0.4E = O
dE E = 40,000

therefor w = 20,000 x 40,000 - 0.2(40,000)* - 4,000 x 40,000
= 320 million.
(d) each vessel fishes for 150 days per year.
Optimal effort = 40,000. Optimal fleet size = 40,000/150 = 267

Effort Yield Costs Revenues Economic
days tonnes millions millions yield
1000 '000 $ S
0 0] 0 0 0
5 48 20 95 75
10 90 40 180 140
15 128 60 255 195
20 160 80 320 240
25 188 100 375 275
30 210 120 420 300
35 228 140 455 315
40 240 160 480 320
45 248 180 495 315
50 250 200 500 300
55 247 220 495 275
60 240 240 480 240
65 227 260 455 195
70 210 280 420 140
75 188 300 375 75
80 160 320 320 0
85 128 340 255 -85
90 90 360 180 -180
95 48 380 a5 ~285
100 0 400 0 ~400

Price of ice
80000 FCFA/tonne

Year )

0] 1 2 3 4 5 6 7 8 S
production

0 150 300 500 500 500 500 500 500 500
Earnings millions FCFA

Sales of ice

0,0 12,0 24,0 40,0 40,0 40,0 40,0 40,0 40,0 40,0
Total earnings

0,0 12,0 24,0 40,0 40,0 40,0 40,0 40,0 40,0 40,0
Costs



Capital
40,0
Fix
2,0 2,0 2,0
Variable
0,0 8,41 6,8

Totals costs
42,0 10,4 18,8

Cash Flow
-42.0 1,6 5,2

Net Present Value

0% 34,80
5% 16,72
10% 3,99

20% -12,02

Internal Rate of Return 11,98%

XAEXi1v

28,0 28,0 28,0 28,0

30,0 30,0 30,0 30,0

10,0 10,0 10,0 10,0

4.2 Residual value of the plant in the end of year

2,00 millions FCFA

Year
0 1 2
Production

tonne of ice
0 150 300

Earnings; millions FCFA

Sales of ice
0,0 12,0

Totals earnings

0,0 12,0
Costs
Capital
40,0
fixes
2,0 2,0 2,0
variable
0,0 8,4
Totals costs
42,0 10,4 18,8
Cash Flow
~42,0 1,6
Net Present Value
0% 36,80
5% 18,01
10% 4,84

20% ~11,64

24,0 40,0
Residual Value of Capital

24,0 40,0

16,8 28,0

5,2 10,0

500 500 500

40,0 40,0 40,0 40,0

40,0 40,0 40,0 40,0

2,0 2,0 2,0 2,0

30,0 30,0 30,0 30,0

500

40,0

40,0

2,0

28,0 28,0 28,0 28,0 28,0

30,0

10,0 10,0 10,0 10,0 10,0

28,0

30,0

10,0

500

2,00
28,0
30,0

12,0
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Internal Rate of Return 12,35 %
Question 4.3

Residual Value of the Plant in the end of Year 9:

2,0 FCFA milion

Increase in the price of fish sold by the buyers of ice
9000 FCFA/tonne

Year .

0 1 2 3 4 5 6 7 8 9
Production

tonnes of ice

0 150 300 500 500 500 500 500 500 500

Economic benefices

Saved fish¥

0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Increase in fish price

1,35 2,70 4,50 4,50 4,50 4,50 4,50 4,50 4,50
Total advantages
1,35 2,70 4,50 4,50 4,50 4,50 4,50 4,50 4,50

Farnings; FCF2 milions

Sales of ice

0,0 12,0 24,0 40,0 40,0 40,0 40,0 40,0 40,0 40,0
Residual Value of Capital 2,0
Total Revenue ‘

0,00 12,0 24,0 40,0 40,0 40,0 40,0 40,0 40,0 40,0
Costs
Capital

40,0

fixe

2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0
variable

0,0 8,40 16,8 28,0 28,0 28,0 28,0 28,0 28,0 28,0
Total costs

42,0 10,4 18,8 30,0 30,0 30,0 30,0 30,0 30,0 30,0

Cash Flow
-42,0 2,95 7,9 14,5 14,5 14,50 14,5 14,5 14,5 16,5
Net present Value

0% 72,35
5% 45,37
10% 26,40
20% 2,63

Internal Rate of Return 21,58%

*The value of the fish saved is already included in the value of
sold ice.
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4,4 Financial appraisal of mew canoe without motor

a) Financial profit and loss statement

Year

Number of trips
net earnings (sales less shared
running costs)
2 shares; owner fishes with crew
1 share; owner ceases fishing

recurrent costs paid owner
repairs
canoce
total recurrent costs

profit before depreciation
owner fishes with crew
owner ceases fishing

depreciation
canoe

net profit
owner fishes crew
owner ceases fishing

b) FINANCIAL DCF APPRAISAL

Year

number of trips
net earnings (sales less shared
running costs)
2 shares; owner fishes with crew
1 share; owner ceases fishing

capital costs and capital recovery
investment
canoe
recurrent costs paid by owner
repairs
canoe
total costs

fihancial cash flow
owner fishes with crew
owner ceases fishing

net present value
owner fishes with crew
owner ceases fishing

55000

55000

-55000
~55000

20% discount factor

7954
~-2051¢

35000
17500

4400
4400

30600
13100

18333

12267
~5233

35

35000
17500

4400
4400

30600
13100

40000
20000

4400
4400

35600
15600

18333

17267
-2733

40

40000
20000

-18333

4400
~13933

53833
33933
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financial internal rate of return
owner fishes with crew 31
owner ceases fishing -9

o0 o

4.5 Financial appraisal of new motorised canoe
a) Financial profit and loss statement
Year 0] 1 2
number of trips 20 30

net earnings (sales less shared
running costs)

3 shares; owner fishes with crew 300000 450000
2 shares; owner ceases fishing 200000 300000
recurrent costs paid owner
repairs
canoe 4400 4400
motor 30000 30000
total recurrent costs 34400 34400
profit before depreciation
owner fishes with crew 265600 415600
owner ceases fishing : 165600 265600
depreciation
canoe 18333 18333
motor 50000 50000
total 68333 68333
net profit
owner fishes with crew 197267 347267
owner ceases fishing 97267 197267

b) Financial DCF appraisal
Year 0 1 2
number of trips 20 30

net earnings (sales less shared
running costs)

3 shares; owner fishes with crew 300000 450000
2 shares; owner ceases fishing 200000 300000
capital costs and capital recovery
investment -
canoe 55000 -18333
motor 100000
total investment costs 155000 0 -18333
recurrent costs paid by owner
repairs
canoe 4400 4400
motor 30000 30000
total recurrent costs 34400 34400

total costs 155000 34400 16067
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financial cash flow

owner fishes with crew -155000 265600 433933
owner ceases fishing -155000 165600 283933
net present value 20% discount factor
owner fishes with crew 367676
owner ceases fishing 180176
financial internal rate of return
owner fishes with crew 174%
owner ceases fishing 99%
4.6 Economic appraisal of new cance without motor
a) Economic profit and loss statement
Year 0] 1 2
number of trips 35 40
net earnings (sales less shared
running costs)
2 shares; owner fishes with crew 35000 40000
1 share; owner ceases fishing 17500 20000
recurrent costs paid by owner
repairs
canoe 4400 4400
opportunity costs
labour
owner fishes crew 227500 227500
owner ceases fishing 50000 50000
capital 12100 12100
total costs
owner fishes with crew 244000 244000
owner ceases fishing 66500 66500
economic profit
owner fishes with crew -209000 ~204000
owner ceases fishing -~ 49000 - 46500
b) Economic DCF appraisal
Year 0 1 2
number of trips 35 40
net earnings (sales less shared
running costs) :
2 shares; owner fishes with crew 35000 40000
1 share; owner ceases fishing 17500 20000
capital costs and capital recovery
investment
canoe
55000 -18333
recurrent costs paid by owner
repairs
canoe 4400 4400

opportunity costs



labour

XXXiX

owner fishes with crew
owner ceases fishing

capital

total costs

owner fishes

owner ceases
econonic cash flow

owner fishes

owner ceases
net present value

owner fishes

owner ceases

with crew
fishing

with crew
fishing

with crew
fishing

economic internal rate of return
owner fishes with crew
owner ceases fishing

55000
55000

-55000
-55000

227500
50000
12100

231200
54400

-196900
- 36900

227500
50000
12100

231567
36067

-173567
- 16067

20% discount factor

-339616
- 96907

none
none

4.7 Economic appraisal of new motorised canoe
a) Economic profit and loss statement

number of trips

Year

0 1
20

net earnings (sales less shared running costs)
3 shares; owner fishes with crew

2 shares; owner ceases fishing

recurrent costs paid by owner

repairs
canoe
motor

total recurrent costs

opportunity costs
labour
owner
owner
capital
total costs
owner fishes
owner ceases
economic profit
owner fishes
owner ceases

fishes with crew

ceases fishing
with crew
fishing

with crew
fishing

b) Economic DCF appraisal

number of trips

Year

net earnings (sales less shared

runnings costs)

3 shares; owner fishes with crew
2 shares; ceases fishing

capital costs and capital recovery

investment
canoe

55000

300000
200000

4400
30000
34400

227500
50000
34100

296000
118500

4000
81500

1
20

300000
200000

2
30

450000
300000

4400
30000
34400

227500
50000
34100

296000
118500

154000
181500

2
30

450000
300000

~18333
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motor 100000
total investment costs 155000 0
recurrent costs paid by owner
repairs
canoe 4400
motor 30000
total recurrent costs 34400
opportunity costs
labour
owner fishes with crew 227500
owner ceases fishing 50000
capital 34100
total costs
owner fishes with crew 155000 296000
owner ceases fishing 155000 118500
economic cash flow
owner fishes with crew ~-155000 4000
owner ceases fishing -155000 81500
net present value 20% discount
owner fishes with crew - 31991
owner ceases fishing 51690
economic internal rate of return
owner fishes with crew 7%
owner ceases fishing 43%
5.1 Annual profit and loss accounts
40hp boat
revenue
sales of fish
normal commercial trips 792000
trips for benefit of crew 108000
total sales of fishes 900000
operating expenses
fixed costs:
maintenance; boat 9280
meals for crew 129600
total fixed costs 138880
variable costs;
fuel;
petrol 150980
oil 34667
maintenance;
nets 64500
outboard motor 22000
crew payments:
cash from fish sales 108000
total variable costs 380147
total operating expenses 519027

~-18333

4400
30000
34400

227500
50000
34100

277667
100167

172333
199833
factor

25hp boat

759600
104400
864000

9280
129600
138880

165268
38400

61920
24000

104400
393988

532868
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profit before depreciation and taxes 380973 331132
depreciation:

boat 38667 38667

nets 143333 143333

outboard motor 44000 32000

total depreciation 226000 214000

profit after depreciation before taxes 154973 117132

sales tax 1% 9000 8640

profit tax 0% 0 0

total taxes 9000 8640

net profit 145973 108492

5.2 Financial and cash flow forecast for 40hp boat

loan period 2 years
loan interest 20% per year
Year 0 1 2 3
Revenue
sales 900000 900000 900000
expenses
investment costs 4
capital 634000 88000
import duty 22000 22000
operating costs 0 519027 519027 519027
taxes 0 9000 9000 9000
total expenses 656000 528027 638027 528027
opening balance -656000 71973 583146 1168719
financing:
proprietor's capital 300000
loans
investments 356000 0 0 0
working capital
total loans 356000 0 0 0
repayment of capital 0] 178000 178000 0
balance owed 356000 178000 0 0
interest on loans 0 71200 35600 0
closing balance -300000 321173 796746 1168719
5.3 Discounted fimancial cash flow analysis for 40hp boat
Year 0 1 2 3
cash inflow
total sales of fish 900000 900000 900000
capital recovery 44000
total cash inflow 0 900000 900000 944000

cash outflow



FRR

70%

60%

S50%

40%

3038
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10%
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ANSWERS

40 hp boal: sensilivily of Financial Internal Rate of Return
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= fuel price
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-9~ fish price

2 number of lrips
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\!.

] A
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-25% -15% -5% 5% 15%

change



investment costs
capital
import duty

xliii

operating costs

taxes

total cash

outflow
Net cash flow

Net Present Value

Financial Internal Rate of Return 27%

5.4 Discounted financial cash flow analysis for 25hp boat

Cash inflow
total sales of fish
capital recovery
total cash inflow
Cash outflow
investment costs
capital
import duty
operating costs
taxes
total cash outflow

Net cash flow

Net Present Value
Financial Internal Rate
of Return

5.5 Incremental f£inancial
Year

Incremental cash inflow:
total sales of fish
capital recovery
total cash inflow

Incremental cash outflow:s
investment costs

capital

import duty
operating costs
taxes

634000 838000
22000 22000
519027 519027 519027
9000 2000 3000
656000 528027 638027 528027
-656000 371973 261973 415973
76628 (20% discount rate)
Year 0 1 2 3
864000 864000 864000
32000
0 864000 864000 896000
610000 64000
16000 16000
532868 532868 532868
8640 8640 8640
626000 541508 621508 541508
-626000 322492 242492 354492
16286 (20% discount rate)
22%
analysis; 40hp v 25hp boat
0 1 2 3
0 36000 36000 36000
0 0 0 12000
0 36000 36000 48000
24000 0 24000 0]
6000 0] 6000 0
0 ~13841 -13841 ~13841
0 360 360 360
30000 =~-13841 16519 ~13841

total cash outflow
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Incremental net cash flow -~30000 49481 19481 61481
Incremental NPV 60342 (20% discount rate)
Incremental FRR 131%

5.6 Economic analysis of costs and benefits for 40hp boat

Year 0 1 2 3

Benefits

Sales of fish 200000 300000 200000

capital recovery 44000

opportunity revenue (value of

fish given away) 225000 225000 225000

total benefits 0 1125000 1125000 1169000
Costs

Capital costs 634000 88000

operating costs (nett of

fuel tax) 494812 494812 494812

external costs (reduction

in other fishermen's profit) 202500 202500 202500

total costs 634000 697312 785312 697312
Net benefit -634000 427688 339688 471688
Net Present Value 389927 (10% discount rate)

Economic Internal Rate of Return 42%

5.7 Economic analysis of costs and benefits for 25hp boat

Year 0 1 2 3

Benefits

sales of fish 864000 864000 864000

capital recovery 32000

opportunity revenue 216000 216000 216000

(value of fish given away)

Total benefits 0O 1080000 1080000 1112000
costs

capital costs 610000 64000

operating costs (nett

of fuel tax) 506303 506303 506303

external costs 194400 194400 194400

(reduction in other
fishermen's profits)
total costs 610000 700703 764703 700703
Net benefit ~-610000 379297 315297 411297

Net Present Value 304405 {10% discount rate)
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Economic Internal Rate of Return 36%

5.8 Incremental economic analysis; 40hp V 25hp boat

Year 0 1 VA 3
Incremental benefits
sales of fish 36000 36000 36000
capital recovery 0 0 12000
opportunity revenue 9000 9000 9000
(value of fish given away)
total benefits 45000 45000 57000
‘Costs
capital costs 24000 0 24000 0
operating costs (nett
of fuel tax) -11491 -11491 -11491
external costs 8100 8100 8100
(reduction in other fishermen's
profits)
total incremental costs 24000 - 3391 20609 - 3391
Incremental net benefit -634000 427688 339688 471688
Incremental NPV 389927 (10% discount rate)

Incremental ERR 42%






*oz/am/v¥aia ‘+d g8 ‘vwdia
39foad ‘nouojop - (L86T °2IqWEd9d $-Z) VAIQ NP UOSTETT 886T
9P SI®TOTIJO SOpP UOTUNDI BWSTSTOI] BT 3P npusI-23dwo) ! «uouy

*oz/am/avar ‘' -d
88 ‘309loag 4A¥aqI ‘nouolop *(£86T Jsqueosd ¥ - z ‘nouoy 886T
-0D) Burysaw s190TIJO UOSTRTT JVAI PITYR 9yl Jo 3xodey ‘ +uouy

*6T/am/avar ‘-d gg ‘309foad AYdI ‘nouolo) *eOTIIY ISOM 886T
uT spoyizsu BUTYSTJ UO SUOTIBAIISCO ‘poop 'p pue ‘g ‘Thog-umuy
*gT/am/avar ‘+d gg ‘1osloag L86T
J¥QI ‘nouolo) ‘UOTILSTIONON pue butrTes ‘drysueuwess’ - g-q Aaeq
*LT/dM/aNal
‘+d gg ‘309foagd JVYQI ‘NOUO]OD°(986T ISQUBAON 8T~GT
‘urMole9ad) eOTAIV ISIM UT sooued butysty ur uotsTndoad L86T

uo Huryesuw TeoTuyoal Arojeredsad ayj Jo arodey ‘- Py ! TTeqdure)

*91/dn/¥d1a
‘*d tz ‘¥dig 3Ifoad ‘nouolod  *¥Y4Id NP UOSTRTT L86T
9p SI9TOTIJO S$9P UOTUNII SWSTXNSP T 2P npusI-a3duo) !« uouy

*GT/dam/avadr ‘-d 99 ‘qo9lfoad JIv¥dIl ‘nouolo)
*(986T JaquaAoN ¥%T - TII) 9U0dT P©IISTS ‘umolsald L86T
{buTyeow SI9DTIJO UOSTRTT JAVYQI Puodas 9yl Jo aIodey ! s uouy

*(¥T/am/¥aia) uotarexedsad
9p sSanod ug ‘saTeuesTiIIe sauogd sap soabojur s3zeload L86T
®¥ne aaTejneunumod uoTjedroTided ‘uosuyop L 39 ‘*p ‘pneydoTR-yoeTd

*e€T/dn/avar ‘+d ze ‘3osload 4vQI ‘nouozod 9861

*SOTISYSTI STLOS~TTeWS UROTIIY ISOM JO SUTITINO uy ’‘°*A*sH ‘q3aI9am
*ZT/an/aval

‘d o9g ‘qo9foad JYQI ‘nouolo) Puos  eIIITS ‘ab 986T

-uays uT burieyrew pue uoTionpoldd YsSTF STeOS-TTeUs ‘7 ‘JOOH uep

*Tt/an/¥ara ‘+d 1g ‘vdra aefoad ‘nouoiop
‘nouolo) B oTeuesTIIR LwT3iTIew ayoded el anod Tage 086T
un, p juswabeusure, T ans orIeutwiTad spnisp jaoddey ‘¥ ‘qaeTTTaen

*0T/daM/avar
‘+drg ‘a08foxd JaYQI ‘nouojo) ‘2UOY] BIIDTS JO SITILBYS 986 T
-TJ Teuestiae 103 sbta HBuryTes Jo TeTad pue ubiseq ’‘‘p°s Jo3soxy
*6/dm/vaia
+d 1y ‘wdria zeloag ’‘nouojo) coTeuesTide 2yped eT anod 98671

ToTIo3Rw us soTTIqTuodsTp sel ‘0 ‘woxasyLTMm 18 ‘:p°r1 ‘BurTeH

4

*g/am/avar ‘+d ez ‘1o9lfoadg 4yal ‘nouoion
‘saberita  bBurysTty Teana utr aJuswudoroasp SaTaIays 9861
-TF pe3eabaqur Jo sioadse OTWOUOD-0TOO0S **I*p'y ‘USISSN I9p UeA

*L/am/¥daia °d L9 ‘¥d1a aeload ‘nouojop -sanbruwouods

-oToos 139 senbruyosy’sTeTaolem sjoadse sas  ‘uossTod
np juswelTell 12 uoTionpoad ! asang,T ap anbtagy ue soT 9861
-euesTiae sayopd ssp juswsddoToAsp nNp UoT3IEOTITURTd 'V ‘2IeTTOD

‘r/am/a¥ar ‘-d vg

‘ao8loag gvar ‘nouolop -burssesoad pue uotronpoad ysII
Jo sjoadse OTWOUODS-0TOOS pue Teorzoead ‘eOTIIY ASSM 9861
UT S9TISYSTI aTeds-TTews Joz Hurtuuetd jusudorasaq ‘v ‘2IeTT0D

*9/am/¥dra *d gz ’‘vdia 3aelfoad ‘nouolzop *23TTTAR3 986T
-dwoo 19 uoT3yseb ue ayoed sTauuosiad sop aberohoay ‘0 ‘woxasylT

‘g/am/avar -d 1€ ‘vdIia
39load ‘nouojop *sSITTTWRI S, USWISYSTI 30ULlSTSANS  JO 986T
UOTIeN]TS TRUOTITIINU 3Y3 Jo Jusussesse Axeutwr(ald ‘v ‘basqpue],

*¥/am/¥dra ‘-d 65 ‘vdia asfoad ‘nouoyop -utudg Np
S9300 S3T Jns saTeuesTiIe sayogd sop jJuswsddoTaadp oT G86T
ans wwSUﬂEOCoowIOﬂOOw S3aINIONIYS SIP woﬁwﬂﬁuﬁﬂ.d ~.E.b.& COHMOH

*¥/an/a¥ar ‘+d 65 ‘¥d1a 3sfoad ‘nouoyop ‘utuRg UT
UC@EQOH@>®U SOTI3USTI TeISROD ITROS-TTeUsS uUo SaINIONIAS G86T
TeIn3InNO pue DTUWOUODD~OTDOS JO IDUSNTIUT 2yl '*W'L°d uoTIop

‘g/am/v¥aia ‘-d €5 ‘vdia
39loag ‘nouoqop -3senp,T Sp onbTajy us SUOTIROIEQUSD
so313ed °p syTieuxeare sadAl So9p 2ITNPOIJUT,p S°oA G86T
-Tiequal saT ans aateutwiTaad npusa-oadwod un ‘°*y¥ 0 ‘usaspueaqrnd

cg/am/avar ‘' +d 15 ‘q09foag JAvgl ‘nouolod
*BOTIFY 3IS9M OJUT 3IeIdo Trews jJo sadiy oATIRUISATE G86T
20NPOI3UT 03 s3dwelle JO JUNODOR AJRUTWITSaId ‘°*Y'Q ‘usspuedqrnd

*z/amn/vdra ’+d vz ‘vaia eloag
‘nouolop ‘urtug ne suesTiTe sanayoad Sp SITRIOIITT G86T
SPINBUNUWOD SBP UOTILOTITIUSPT,P UOTISSTH ‘*L°W ‘PNRUYDTH 3OeTd

*1/dam/¥aia ‘+d gg -vd1ia efoid ‘nouoqjop ‘utusg
ne oTeuesTlIR owrjTIew ayoed er Janod sSTaqe,p 3Judu G86T
-abeusure, T op enbTuyoal 23TTTYTIORIRId 9P opN3A ‘¥ 'W ‘Mneexs eQ

SXoded BuisioM/ [ LeACI] Bp S3Ualmood
JAOdHY J¥YAI JO ISTT — ¥dId SIAOddYd SHEA HISIT



*g/an/gid ‘sexsuue + *d ZyT ‘OTIPOH

39load ‘nouolo) ‘uTelro] op sjusbe sof ovAe TTeARI] Op
ooupss ‘uorieorzTueTd 3@ uoTyseb ‘uoTjewTuy ‘o33001n] 686T
*q 3o ueuredud], *Q ‘UONPPUNOH ‘g ‘PWER-TIIY D ‘D ’‘nousurenoyy

cL/an/aia ‘sexsuue ¢ + +d 0T ‘ST9poH 39Load ‘nouoiod 686T
*ejody-noyed 93std e o9p onbTwoucoe-oToog ojoedul ‘D ‘euRy IIIY

*9/am/gud ‘sexsuue 9 + *d LT ‘ST9POR
1efo1g ‘nouocjop ‘PWOT B YHEJOOOINA, T °p sxneyoed sou 686T
-nal Sop UOTIPWIOF BT INS UOTIVITNSUCD op 3Ioddey ’°i'd ‘owowtuel

‘g/an/ara 'v/an/and
'sexsuue £ + 'd 9y ‘orspop 38loag ‘nouojop urusg np 686T
aTRUBST]IR swT3TIew ayoed op sutbue sop snboTelen ’*I°d ‘owowTuel

v/ dn/and
'd g9z ‘aosloag Tepow ‘nouojod uoTidumsuoo-ojne
103 woouejzrzodut s3T pue seberrta burysty oTROS-TTRUS 886T

STouTusg UT Pooj Se YsT3 JO uoTINgrIIsTp AIejsuou-~uoN ‘°d ’uoTIop

‘€/dn/gna ‘soxsuue 0T + *d 02
‘sTepol 39Loag ‘nouciop ‘utusg ST9PON 3IdBLoad np sSTYTO 886T
sejneunuod sep onbruydexsbowsp spmid ‘SIeY "H 3@ D ‘vueR-TIFY

rz/an/and
‘xneaTqe’l 9 + °d g ‘oTepow 39load ‘nouociop utusg
np osaterndod onbtiandey ue uossTod op sbeuny o1 aned 886T

S©2IOTTOWE SINoJ S9p sanbTuwouooe-00TUYDS] sopniy ‘*H'T ‘nouuey?

*{1d) T/au/gWd ‘exsuue
+ *d g ‘oTopol 39loxg ’‘nouojop ‘ouussueuyb onboatd sun 886T
suep ,pIeOqUT, TOS8TP INS30W UN,p UOTILTTRISUI ’‘*q°'q'V ‘AsTioeod

*(ug) T/dm/gnd ' sexsuue
+ *d £ ‘10sloag TopoW ’‘nouoclo) ‘sOURD BURYH B UT 103 886T
-ou PIROCQUT T9SOTP B JO UOTIRTTRISUT U0 jxoday ‘¥ Ay ’ASTiOR0D

Utusg ' 30oL01d Io9pOW oUs JO saoded DUTH{IOM JO 3ISTTL
7utusg 'O[9POW JoLOId Np [reARI] op SIULUMOOP SSP 93ST7]

*1e/an/avar ‘+detr ‘3o0eload 4¥QI ‘nOuolop ‘sSoTIRNYSD
IoATX owl pue uTuag oyl HuoTe SSIPNIS U0 pIsed - SOTI 066T
~Tunuuoo HUTYSTI URTISHIN UT SUOTITPUOD OTWOUODS-0TI0S 'FILTI W'Y

*0£/dM/¥a1q 'soxsuue
+ '+d »1 ‘vaiq 3oloag ‘nouojop -3seno,T op onbTajy us
soreuesTaae soyoed op s3isfoad S8 SuUPP SJTRINPUNUIOD
queusddoTeAsp O 19 SSUTUTWSI SPJTATIOR SO JIns X 0661
—teutuss np 3roddey ‘W'Y FILI I® veutedus], *HA°d ‘¥ 'd ‘uoyspunoy

4

*0£/dM/a¥aT
'sexouue + ‘*d zT ‘3o8load J4v¥QI ‘nNOUO3l0)  'ROTAIY
3soM utr (s3osload) soTasysTy TeuesTiae ur JusudoTsasp
A3TUnUOD  pue  S®TITATIOR S,Ustiom uo burissu o1q 066T
~-e3 punox jo 3aodsy ‘W'Y IILT I° uewrsdwe], "H'Q ‘¥ UOIPUNOH

*6Z/dm/vdia
‘d 1zT ‘¥dr1a 3Isfoad ‘noucio)d ¥4Id NP UOSTRTT 066T
9P SI8TOTIJO Sop UOTUNSJ swsTIjenb el ap npusi-saduo) s uouy

*6z/am/avar ‘' +d get
‘joeloxd 4¥AI ’‘nouojod - (686T IqUBAON €2 ~ TZ ‘aey 066T
-eq) bButjyesw sas0TFFO UOSTRIT JYAI Y3Inozi syl jo xodsy *uouy

*gz/dn/avar ‘+d tiT ‘309foad avar
‘nouojod 6867 Isqueldss 9z - GZ ‘nouojop ! uothsx 4vdl

auy3 utr A3Tanoes pue aesb ‘uorsyindoad ‘3gerdo soTaoys 066T
~TJ TeuesTiIe uo burjesu TeoTuyosl ooy pe ayl Jo jroday T uouy
*Lz/aM/¥dara ‘+d 9g ‘v41q 38foxg ‘nouoy 686T

-0D ‘uogeH ne sIjsnoeT syoed B ‘ITOUIUBM ‘M I8 W[ ‘USSUOIeRH

*9z/am/avar ‘°d Ly ‘309loag 4vQI ‘nouoclo) "eOTIIY 686T
3S9M UT sanssT JuaudoToAdSp SOTIBUSTI OTeOS~[TReWS ‘°*A°H ‘33oIosy

*gz/an/g¥ar-vdaia ' -d ozz ‘3osloag
A¥QI - ¥dIdq 3efoagd ‘nouocio)d °voTIIY-3ISOM UT SOTITUNWWOD
burysty °uy3z uo Auydeaborrgrg - 3Iseno,T op onbTaIY,p
sansyogd 9P sejrneunumod soT Jans otydeaborrqrg ‘uss 686T
-uoyery ‘W'L 10 onbTuTWog-soTIey) 'H ‘Xnespisp °d ’d [ ‘nesaneyd

‘yz/an/avear ‘-4 ez ‘3o0sloag
AYQI ‘nouolo) *I9yous JIoIoyo Oy} JO UOTIONPOIJUT pur 686T
UOTIONAISUCO BYy 01 opTnd TeoTiead y ‘3Toyjusp M pue ‘L ‘nosuty

- ‘pz/an/¥ara ‘-4 gg ‘vdara
3olo1gd ‘noOuoclod *,LIONIOYD, JTOWNF NP UOTIONPOIIUT,T 686T
32 uoTjonajsuoo el anod anbriead opIno ‘JIOUIUSHK "M 1O L ‘NOSUTY

€z/dn/aNar
‘+d gz ‘jo9load Jv¥Qr ‘nouolo) °*BOTIIY ISOM UT Sjusu 686T
~doTeadp 33010 BUTUSTI TTRWS UC SUOTIRAISSID ‘- d'A'Y ’LsToecd
*zz/an/vdia d vy ‘ydid 3slfoag ‘nouolod *3seno, T 8861
ap onbTIly Us seTeuUesTlIR SewilTiew sayoed s&T ‘- AH ‘1393894F
rzg/dn/avar ‘-d 1y ‘3o0eload gvar 886T
‘nouo3le) *S9TIBYSTI TPURSTII® SUTIRW URDTIAIY ISSM ‘*A'H ‘1isasAd
*1g/an/avar
‘~d 69 ‘ao8loag J4v¥dl ‘nouolcn  CwuryH  UT  SaTI 886T

~-8USTJ TRURSTII® 9Yy3} Jo sijuswdolsa®p Ju=0sy (°PH) "W'[ 'USSuoieeH

€



‘? <N
Tenuel protd 4val ‘d 91T ‘309f0ad 4v¥AI ‘nouolo) ‘s3Tun
JusudoToA®p SOTISYSTI UT UOTIeNTeasd pue bHuTlaojTuow 886T

futuuetd 103 9pPIN ‘STYTTM "d°W Pue ‘uosuyop *d°‘p ‘°p-d ‘TTeulan

‘T N UTeIl9] 9P TonueK ‘soxsuue

+ *d £gT ‘wdia 3sfoag nouozop ‘uotjeoryTURTd eT 9P
19 uotjzedrorlaed sp =besn uog np ! soTeuesTlae Sayosd 986T
sop 9abojutr juswesddoreasp un anod ‘STHTTIM *d°'W 29 *d°L ‘uosuyop

*d 14 (NEQ/Z6T/AR1/d0D) OVd ‘swoy
cuogen e 2aN3TnOTOSTd e 8P S9TRPIUSUTIUOD 239 sauwty ¥86T
-TaTaew satasyosd sap Juswaddoreasg ‘TITTLOTPTND ‘W 32 Y ‘3I0TT0D

+d pz NHd/ze1/4¥d/doo ‘nouojop suosstod sap G86T
UOT3ROTITIUSPT ue aberoloax ap sabels ans jaoddea ‘- x-4 osteaed

*d 9 ‘1661 aotauer/Axenuer ‘TT ‘¥4I NP 9333871/19339TSMON 4VAI

*d 8 ‘0661 INOY/ISNONY ‘0T ‘¥4I NP ®33387/39339TSMON A¥dI

*d $8 ‘686T 9390300/380300 ‘6 ‘¥4I NP 9133871/I9339TSMON JAVAT
*d ¥, ‘686T utnp/sunpy ‘g ‘¥4I NP 933397/I9339TSMON AVAI

*d g ‘gg6T utnp/euny ‘L ‘¥4I NP 933391/I9IADTSMON JVAI

*d gg ‘1861 Iequeades ‘9 ‘¥JIQ NP 933391/I9339TSMON JVAT

*d 97 ‘986T *oea/*3ades ‘g/¥ ‘¥4I np 913397/I9139TSMON AVAT

*d oy ‘986T utnp/sunpe ‘e ‘¥4Id NP ®I3IST/I9IADTSMON AVAT

*d T ‘986T JoTauep/Axenuer ‘z ‘¥Yd4Id P 9I3381/I9339TSMAU JVAT
‘d ¥ ‘G86T 2a90300/390300 ‘T ‘¥dIQ np o133e]/I913eTSMON JIVAT

*d 9¢ ‘G86T DIqUAAON 6Z-0Z ' SWOT

‘soTeuesTiae sayoed sop Jususbeuswe,T 19 jusweddoTsasp

57 ans Teuotbexa I9TTeae,T © 93usssad 3Jusundoq
‘g307td 38load np @23x93U0O BT SURP  UOTINTOAD 3D G86T
soyooxdde : ssreuestixe sayoed sp seabejut sisload '1°9H ‘ssoasys

2

‘d €€ ‘GB6T IeqULAON 6Z-0Z ‘DwoT ’juswsbeueR

pue JuowdoTosnsg SoTIOUSTL oTeos-Treus uo doysyIomn

ay3 2o pejussaad asdeqd 3o9foad adhjojoad utusg
2Yy3 Jo 1IxX93uod 9yjz ut ssaxboad pue ‘sayoeoadde ‘satd G86T
-1outad :syo9load soTaaysTy oTPOS-TTRWS pojeafeiul °1°S ‘Saadys

‘soxauue € + ‘°gy ‘vdId 39{oad ‘nouojod ‘UOTINOVKD,D G861
ueTd 3o soeTd us asTIN ‘uTusg STopoW 19[01d np 9TPUOTIBN UOTIO9ITd

SIUSUMOOP pue S3I0deI [eoLuyool JO 3ISTL
P9309T9S /STSTOUD SJULUNOOP Sop Jo Sonbrugooy saxoddeyd

‘9T/an/and ‘+d rz ‘e19pon 39load ‘nouojop ‘utusg

ne ‘ouol np soutaoad BT suep saneyosd Sp SoINPUNUWOD
S9p TPUUOT3ITIINU e, T 23© uosstod op ssanizdeo 066T
S9T 933us suoTje(ax sSof ans apniyy ‘ueuradwsy *d°d 3@ ‘W'Y ‘IICI

*ST/dn/awd ‘*d Ty ‘ST9pon 3sloagd ‘nouociop
‘S90URD BURYH O3 SIOJ0W PpIROqUTI T9S9TIP JO UOTIONPOIJUT 066T
Tejuswtisdxe 9yl JO MOTADI ¥ ‘S9ASUS *I°S 212 ‘¥-d'y ‘AsToeod

‘v T/an/aid
*dgz  ‘s1epoR  39foad ‘noucyop ‘eueyn ut  S3BUTTID
ouowr3lTnw pue sassedwod ‘sIspunosoyds  YJITM  UOTI 0661

—eI3suouwsp uo j3xodey ‘°J°d owowtuel pur ‘L°‘d ISTTOH ‘‘L°D ‘Soasysg

*€1/dM/ard *dee ‘oT9poN 39(0ad ‘nouolod /86T dSUUY 066T
9T9PoK 3I9load np sebeT1Ta sop souoed op senbrisTiels ‘*d ‘oanouss

*ZzT/dm/gid ‘sexsuue + *d Ty ‘OTOPONW
39foagd ‘nouojzop ‘utusg ne JInoyded NIITTW UD 3JTPRIO 066T
9p 2o aubaeds,p soulspow 39 STOUUOTITPRI] SoWeISAS ‘D ‘ewew-T133Y
TT/dM/gid *sexsuue ¢ + *d GG ‘9sanoo Aoezsumu e 686T
I03 9pTn® bututea] ‘AoeasyTT TeuoTIOUNg ‘ueursdwsy ‘g ‘‘p Aapuel

*TT/du/grd ‘sexauue ¢ + *d 6g ‘9T9POK 39f0ad ‘nouoy 686T
-0D *TnNONTed U9 STTdUUOTIOUOT uoTjesTisqeydie,p sanod ‘*p Aapuel

*ot/an/and *d €y ‘109load
TOPOR  ‘NOU0l0)  *S9TITATIOR suswos - uaudoTaAdp
ATunumiod  Butanzonalys ! woofoad saTaAdYSTI  [RURS 686T
-T33e pejeabejut ue ut yoeroxdde Arxojzedtoriaed ayg ‘g ‘ueuradueg

*6/an/gnd
‘soxouue £ + d og ‘8repon loxg ‘nouolon yepPINO
9p Ine3109s o suep utudyg oTepou 19{oad np S9ITATIOR Sap 686T

BUISIUT UOTIENTRAF ’JToyiuap 4 38 ‘83300ang g ‘D ‘eweR-TI3V

S








