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1. INTRODUCTION

For a stock assessment study, it is indispensable to analyse
the actual situation of fishery production before engaging in analyses
using the theoretical model(s). A knowledge of the actual situation
is of great value not only for the study of fish stock assessment, but
also for general management of the fishery industry.

By means of the present computer program, it is possible to
analize the actual situation, especially annual changes in fishery
production, and ascertain (i) whether annual production is increasing
or decreasing; (il) the extent of the increase or decrease during the
period under study; and (iii) the extent of annual fluctuation in
production, in other words, whether the tendency to rise or fall is
steady or not. An examination of these factors can be made by AREA
(statistical area) and by CATEGORY (species or group of species, types
of fishing gear, etc,). If there is no classification by area, '1°'
should be input when the computer requests the number of AREAs (see 4.1,
step 4). For instance, in the case of comparison of different places
(not statistical areas), the number of areas is 1, and the mmber and
names of regions or "by species (or group of species)", or "by species
{or group of species) and by gear", input number and name of gear
instead of area, input species (or group of species) as categories,
input number and names of species (or group of species) instead of
area, and input number and name of gear as category in the latter case,
This program can, therefore, be applied to many different combinations
of parameters,

One important point to be considered is the definition of
production. There are two different kinds of production, that is,
(i) total production, such as total landings (in terms of weight or
value), and (2i) unit production, such as CPUE (catch per unit fishing
effort; in terms of weight or value). The interpretation of the results
will, naturally, differ acecording to the kind of input data (total
production or unit production).

The microcomputer used here is a SHARP PC-1500 (CPU with a
8K bytes additional module and a printer-cassette interface). The

lanquage is expanded BASIC.



2. FPROGFAM OUTLINE

When Table 1 on page 3 is given as an input data sheet,
Table 3 on page 18 can be cbtained as a direct computer printout.

In the first part of the program you are reguired to input the
information on pen number, the number of years, the initial year, the
number of areas, the number of categories, and the name of each category.
These appear as line numbers 20 to 96 in the program list, and steps 1
to 7 in the key operation procedure. Then the computer prints the head
column of the table as shown on page 16 below.

The second part ceonsists of the data input based on the figures
in Table 1 (line numbers 100 to 160, steps 8 and 9 in the key operation
procedure). Then the computer prints all figures (line numbers 162 to
320 with sub-routine program 800 to 830) and the computer work is finished.
For the reader's reference, the list of memory contents is attached at
the end of this booklet.

i
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3. MATHEMATICAL FORMULRE

3.1 A.C. (Angular Coefficient)

As mentioned earlier, the linear relationship between X (year)
and ¥ (data of catch, CPUE, etc.) is examined first in order to establish
whether the curve of annual fluctuation is rising or falling.*

The general form of linear equations (linear regression in
statistics) can be expressed as follows:

Y = ax + h

Where the factor of the first order a is called the angular coefficient,
If @ is a positive number, the line shows a rising trend; if it is
negative, the line descends, as in A and B of Fig. 1. In the present
program, @ is obtained by the following formula using the least squares
method :

3.2 RATIO

The value called RATIO in the present paper denotes the ratio
given by the following formula:

¥n/91 . 100 P . W on L2)

For example, if ¥n is 2.5 times larger than ¥1, the notation ("USING"

in computer language) will be #*** 2 .50, as shown in Table 3. 1In this

way the decreasing or increasing tendency of annual fluctuation can be
read easily from the table.

- There is no mathematical formula showing the relationship between
X and ¥, because Y depends on a vast number of social and envi-
ronmental factors, such as the price of fish, fisheries regqulations,
oceanographic conditions of fishing grounds, ete. The application
of the linear relationship in the present paper is, therefore,
only "borrowing" a mathematical technigue.



3.3 5.0, (Standard Deviation)

Standard deviation (of Yi) represents the extent of fluctuation
and is given by the formula:

s.n.-f:ﬁrﬁ—?:*m} R o . SR ! 5

3.4 C.V. (Coefficient of Variation)

The coefficient of variation is obtained as follows:

T 7 T A T o D (5)

Standard deviation varies depending upon the magnitude of values of the
data. When data figures are large, the standard deviation automatically
increases. Consequently, we cannot compare the values of different
categories of data. However, the value of coefficient of variation
which is devided by mean of ¥i (¥) can compare the extent of fluctuation
between different categories. 5.D. and C.V. are indiecators of the extent
of fluctuation of the Y1 series of data. The other formulae used in this
program appear in the table of memory contents at the end of the present

paper.



4. KEY OPERATION PROCEDURE

4.1 Table of key operations

STEP KEYSTROKE DISPLAY (Screen)

DEF A * FACTORS ON FLUCTUATIONS *

PEN SELECT (0 = 3) = 7_

3 ENTER No. of YEARs (1 to 10) = ?_
2
3 8 ENTER INITIAL YEAR = 7_
4 1976 ENTER No. of AREAs (1 to 10) = ?7_
9 ENTER No. of CATEGORIES (1 - 5) = ?_




REMARKS

Make sure that the prompt character is on the screen; this means that
the computer is ready for operation.

BEEP. The program title is displayed on the screen. Four small boxes
enclosing pen number (0 to 3) for pen selection are printed out on paper.
After that, the computer asks the required pen number,

If you select pen number 3, press 3 and the key marked ENTER (N.B.: the
ENTER key must be pressed after every step in the procedure. This
instruction will therefore be omitted from now on). BEEP. The computer
asks the number of years in your data. If eight years, press 8 (the
number of years should be more than one and less than ten).

BEEP. The computer requests the initial year of your data. If it is
1976, type 1976.

BEEP. The computer requests the number of areas in your data. If it is
nine, press 9 (the number of years should be between one and ten).

BEEP. The computer requests the number of categories in your data. The
meaning of category is an attribute of data. (Ref. p. V). If four
categories are in your statistical data, press 4.




STEP KEYSTROKE DISPLAY (Screen)
4 ENTER * NAME, CATG (1-20 charact.) *
6 MAME OF CATG, 1 = 7
EDIBLE FISH ENTER
7 NAME of CATG. 2 = ?

(Repeat)

--— PRINT HEAD COLUMN ---

(Printing)
3 ~-~ DATA KEY-IN =---
1976/1ITEM-1 = ?
23.6 ENTER 1977/ITEM~1 = ?
] (Repeat)

* COMPUTING AND PRINTING *




REMARKS

BEEF. A reminder on the number of letters in the name of each category;
it should be 20 or less, and will be input in the next step. This
reminder is deplayed on the screen for about two seconds. After that
the computer asks the name of Category 1. 1If it is "Edible Fish", type
this in (Ref. advice on this keystroke on p. 10).

The above procedure should be repeated for each of the categories.

The computer prints the head column. "PRINT HEAD COLUMN" is displayed
on the screen during printing. After printing, "DATA KEY-IN" is displayed
on screen for about one second. BEEP. The computer requests the first
data, that is, data of Area 1, Category 1, first year. Type in the
figure.

The same procedure will be repeated until the last data, that is, data of
Area 9, Category 4, 1983. The correspondence between category and item
is explained on p. 12.

The computer starts making a table. When the work is finished,
"——~TABLE END---" is printed out on paper and the prompt character
< appears on the screen.




=10 =

4.2 Additional notes
4.2,1 wName of CATEGORY (Ref. 4.1, Step 6)

Twenty spaces are provided for the name of CATEGORY.
We can input letters of alphabet, punctuation marks, figures and symbols
feg. =, %, ?...) into each space.

The twenty spaces are devided into two groups. In the
printout, the first ten spaces appear on the first line and the second
group is on the second line. Therefore, when we key-in:

EOAOEEOIREDDEED. .
NEENOEEDEREEE. . .

the result of printout will be as shown at the top of Example A in Fig. 1.

A small adjustment will give a clearer result:

EEDPOEEOODDEEDDEEE. .
NOEEETNOO0NRRDEREDE .

On the printout the name of category will then appear as shown of the
top of Example B in Fig. l.



EXANPLE A

CATEGORY FACTOR

GULF OF TH
AILAND

WEST HALAY
S5IA

INSHORE MR
TERS

OFFSHORE W
ATERS

A.C.
RATIO
5.0,
C.u,

= & I

EXAMPLE B

——— - —

CATEGORY FACTOR

GULF OF
THAILAND

WEST
HALAYS 1A

INSHORE
WATERS

OFF SHORE
HATERS

A.C.
RATIO
5.0,
c.v,

r\l’.ﬂg‘]}
FD—H‘]

ownaop
® - 'Dl
CoO=—=Mn

oD
= s T
cCOo=n

Fig. 1. The results of printout by two

different key-in procedures.
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4.2.2 BRelation between CATEGORY and ITEM number
{Ref, 4.1, Step 8)

As shown in Table 1, there are three dimensions, namely,
AREA, CATEGORY and YEAR. It is possible to make an array of one and two
dimensions by the PC-1500 computer. Therefore, AREA and CATEGORY are
combined together as one dimension which is called ITEM, as shown in
Fig. 2. As explained in Step 8 of the key operation procedure, "1976/
ITEM-1 = ?" is displayed on the screen before we key-in the data. As
described above, ITEM-1 denctes CATEGORY-1 in AREA-1. In the same
manner, ITEM-5 denotes CATEGORY-1l in AREA-2 in the casa when the number
of CATEGORIES is four. (see Example 1 in Fig. 2).

I1f we have five categories, ITEM-7 denotes CATEGORY-1
in AREA 2, and so on. When we input data from Table 1, it is recommended
that the ITEM number starting from 1 ..... be marked in pencil on the
Table, in order to avoid confusion.

4.2.3 Correction of input data

Table 2 shows the form of memory of data which are inside
the CPU, while the actual data are in Table 1. In our examples, A(0,0)
is 1,240.2 and A(l,1) is 645.2 etc. Consequently, when we type in
(in PRO-mode or in RUN-mode) A(0,0) and press the key marked ENTER, the
figqure of 1240.0 appears on the display screen. If we wish to make a
correction in the data (when we become aware of a miss-key-in after
having already pressed the ENTER key), it is not necessary to key-in
all the data again. For example, if we type in 1420.0 for A(0,0)
(1980/ITEM-1 = ? on the screen) instead of 1240.0, we simply type in
A(0,0) = 1240.0 and press the key marked ENTER. Then the figure for
A(0,0) appears correctly as 1240.0 instead of the wrong figure 1420.0
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EXAMPLE 1

CATEGORY

MAJOR 5PP.
OTHER FISH
MOLLUSCS

CRUSTACERN

MAJOR SPP.
OTHER FISH
MOLLUSCS

CRUSTACEAN

MAJOR SPP.
OTHER FI1SH
MOLLUSES

CRUSTACEAN

MAJOR SPP.
OTHER FI1SH
MOLLUSCS

CRUSTACEAN

MAJOR SFP.
OTHEE F1SH
HOLLUSCS

CRUSTACEAN

e

ITEH
HUMBER

sl

AREA

EXANPLE 2

CATEGDRY

MAaJOR SPP.
OTHER FISH
MOLLUSCS
CRUSTACEANM
TRASH FI15H
TOTAL

MAJOR SPP.
OTHER F1SH
MOLLUSES
CRUSTACEAN
TRASH FISH
TOTAL

MAJOR SPF,
OTHER FISH
MOLLUSCS
CRUSTACEAN
TRASH FISH
TOTAL

MAJOR SPF,
OTHER F1sH
MoLLUSES
CRUSTACEAN
TRASH FISH
TOTAL

NAJOR: SPP,
OTHER FISH
MOLLUSCS
CRUSTACEANM
TRASH FISH
TOTAL

e 0

Relation between CATEGORY and ITEM NUMBER,
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5. PRINTOUT
(] [0 2] [2] -57.80 -184, 20
20,54 57,99
g8, 29 147.67
g.58 g.18
CATEGDRY FACTOR 9. 88 58e. 48
t¥¥2.63 t£%2. 66
a.c. 13.83 1719, 44
EDIBLE RATIO 8,3l 8.78
FISHES S.D.
€.,
111.88
¥4, 68 méz::ky
f.C. 156,97
HOLLUSCS RATIO .45
s.D.
c.u,
679,08 762,18
X%%2.12 ¥te2, 11
a.c. 1145, 92 1262. 28
TRUSTECIAN RATIO 2.38 8.29
S.0.
=l
2.49
tr¥l.8)
AL, —— —mmemme——- 4,97
TRASH FISH RATID | 9. 24
s.0. ARER 2
c.v.
96, 20 -9,98
4%, 54 36, 94
o 157.48 15,95
TOTAL RATIO B.17 2.36
(AVERAGE)  S.D.
C.V.
112,38 -24,89
4, 29 96, 71
199, 25 86,01
________ f.52 8.02
AREA |
9,38
990, 09 £1%2, 58
¥¥k4, 08 13,12
1414, 21 8.3

B.42 --TABLE END--



=

6. TABLE LAYOUT
'CATEGORY FACTOR AREA | AREA 2 AREA 3
A.C. 9gp. 88 96. 28 618.08
EDIBLE RATIO 1k%4. 00 ¥¥¥1. 54 ¥42. 66
F ISHES 5.D. 1414, 2] 157, 48 1898, 9]
C.U. B.47 8,17 .48
A.C. -57.88 117.38 118.58
HOLLUSCS  RATIO 28.54 T1¥4, 29 k¥¥], 87
5.0. 88. 28 199. 25 182.88
C.V. .58 8.52 P.23
A.C. 9,80 9,30
CRUSTACEAN RATIO ¥¥%2. 63 ¥¥¥2,58 é E-
5.0, 13.89 13.12
.U 8. 31 8.3
8. C. 111,88 -194. 28
TRASH FISH RATIO £¥¥4. 60 57.99
5.D. 156.97 147.67
C.v. 8.45 B.18
A0 679. 89 500, 49
TOTAL RATIO t5%2. 12 ¥%%2.66
(AVERAGE)  5.0. 1145.92 1719.44
C.U. 8.38 a.78

———— -
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5:REN PROG.-B838
G:REN DEF -A-
1B:REF ¥¥¥¥s¥e¥sy
* FACTORS ¥
¥ on ANNUAL *
KFLUCTUATIONS®
EEEREErEbEE ey
11:RER A.C.=ANGUL
AR COEFFICIENT
of LINEAR REGR
ESSION: RATIO=
DECREASELin %)
and
12:REN IMCREASECT
imes):5.0.=5TA
NORRD DEUIATIO
M:C.U,=COEFFIC
IENT of UARIAT
10H
15:"A":TLEAR !
WalT A:BEEP 3:
PRIWNT ™ %FACTO
RS ON FLUCTUAT
|ONS*: BEEP3
28: TEST :CSIZE 1:
LF -9:LPRINT *

G !

2 3"
CSIZE 2:LF 4
BEEP 3

g@: IMPUT "PEN CEL
ECT({B-3)=7";P!
IF P»=4G60T0 38
3]1:COLOR P
39:REN ¥¥INPUTEYY
4p: BEEP 3: INPUT "
No.ofl YEARs (1~
18)=7";X
5@:BEEP 3: IJNPUT "
IMIT1AL YEAR=T
ErTrd=T
68:BEEP 3: IMPUT "
Ho.of AREAs(]-
18)=7";E -
7A:BEEP 3: INPUT "
Mo,of CATEGOR!
Est1-5)=7"{Y
25:010 AsiY=-12%28
79{BEEP 5:MWAlT 15

- 17 -

PROGRAM LISTING

B:PRINT "¥MARE
1 CATG(]1-28 Cha
ract. J¥"IWALIT
!CLS

BA:WAIT B:FOR 1=8
0 Y-):BEEP 3:
as="":1CLS :nAs%$=
"MANE of CATE.

"+5TR$ (]+])+

L] ___..-l? (1] Lt

B2:PRINT A%;

Bd: INPUT A%l

BG:MEXT 1®CLS

BI:WAIT BAIPRINT
"  «==PRINT HE
AD COLURAN---=-":

—="1LF |3
LPRINT " CATEG
ORY FACTOR":
LF 2
99:FOR =8BT0 Y-
91:IF LEN A$C1)¢=

IBLPRINT As$Cl)

: GOSUB 889

92: IF LEN AS(1)¢=
1860T0 96

93: IF LEN A%C1) )=
116070 94 »

94:B$=LEFTS (A$C(]
), 18)tLPRINT B
$:C$=RIGHTS (A
$C1), LEN AsCl)
~18):LPRINT C$

:GOSUB 8@8

96:NEXT |

1@8: BEEP 18:PAUSE
: ---DATA K
EYe IN==="1WA1T
9

185:DIN ALX-1, Y¥E-
1)

112:FOR J=BTO Y$E-
1:FOR 1=8T0 X-
1

128: IF Q>=T+XLET @
]

138: E$="":CLS

14B:E$=5TRS Q+"/1T

EN-"+5TR$ (J+]
y4 ="
1SB:PRINT E3$;
1SS INPUT ACly J)
IGBtBEEP 2:0=0+]!
NEXT 1:BEEP 5:
MEXT J:BEEP 18
tCLS
162:REN *¥PRINTING
E COMPUTINGE®
164:CLS :WAlT B8
PRINT = %COMPU
NNG and PRINT
IMGY":WAIT
|I66:W=R:N=B:F=8: A=
A:B8=P: 00=0:PP=
Y-1
168:FOR H=BTD E-1
783 LPRINT o=
-="2lFE 13
LPRINT *
"iH+1:LF
I88:FOR J=Q2QTO0 PP
185:FOR 1=8T0 X-1
190: U=W+AC]; J):N=N
+L1+1):F=F+aL]
y JIEC141):0=0+
C1+1)n2:HEXT |
Z200: SXK=0-RE (N K2
2ISYR=F=-K¥(H/X
Y¥iWX):F=8
21B:Aa=5YX SKXX:B=(W
FX)-Ak(HNsX): A=
WX
22B:USING "HHHHN.H®
g
ZIR:LPRINT TAB 19
235:U=0:H=9;:5x¥=8:
SYX=p:0=8
240:FOR 1=8T0 #-1:
U=Uu+tact, J)=n)
n2INEXT |
258:5=50R (U rX):k=
SN
255:U=8:1=A: R=8
26B:R=CA¥X4B) 7 (AK]
R ¥ 18R
262: |F R»=838LET R=
(AkX+B)~(AX]+B

ARERA



263:

Z264:
278:

2751
288

2981
3a@:

318
328:
299!
Bea:
gla:

82@:

B28:
B48:

JIUSING "kHHHH
CJHHY A LPRINT
TAGB |;R:USING
!GOTO 278
USIHG “HHHHH. &
g
LPRINT TRB 1;R
USIHGE "HHEHHR, R
H#"ILPRINT TRH
135/ LPRINT TrRB
1; K
R=P: A=0:5=R: =
HilF 2
USING :lW=8:H=R
1 0=8
MEXT J:LF 1
Aa=00+Y : PP=PP+
Y:LF 1+HEXT H
LF Z2:LPRINT “
--TABLE END-
=R
END
REH SUB-PROG.
IF LEH A%(lii=
PLF =2
IF LEN Aa$(l2=
11LF -3

LPRINT TAB 12;

H e S EPRINT

ThAB 12;"RATIO"
'LPRIMT TRB 12
i"5.0,":LPRINT
TAB 123 "C.W.":
LE 3

RETURN

END

STATUS (12

1385

By 5.S5HINDO

FEB.
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B. MEMORY CONTENTS

SYX/5XX s SoP (U/X)
— -2 - =5
(Ez, y)/(Zxk = na ") /T ly; - y)7/n = 5.D.
(W/R) - & * (N/X) T Initial YEAR
y-4 .42 v | (A (1,0 - M2
Number of AREAS Ly - 032
EIAL(I,3) * (T + 1)) W I AlI,d)
Bt By L ¥y
Roop X Number of YEARS
M
Roop
¥ Numbher of CATEGORIES

5/M
5.0./F = c.v. Ay LEFT §, (¥8)
L BS RIGHT 5, (¥S)
7
% {I'= 1) ES (YEAR) / {ITEM)
£ Y3 Name of CATEGORY
E(I+1) = 2
v xE A (1,7) DATA g
Pen number BXX 0O-%* (NX) — 2

2 _ T
YEAR (Display) e e
(A * X+B) /(A *1 + B) SYX F-X* (N/X) * (W/X)
;'.rﬂ;’;&l-=nnﬂr} oz, y{-:'-:._z}
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