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" Chapter 1

INTRODUCTION

1.1 Introduction

Fishery is one of the most important industries in
Thailand, contributing about 2 percent of the Gross Domestic Pro-
duct. Fishery production is about two million metric tons per
annum. In 1985, total fishery production was 2,225,204 tons.
The production is not only for domestic consumption but is also
exported to other countries in Asia, Europe and North America.
By exporting fishery commodities, Thailand earns annually foreign
exchange amounting to about 10,000-15,000 million Baht and there
is high potential for increasing the export value in the future.
In 1985, Thailand exported marine fish and fishery products
mainly in the form of frozen shrimp and prawn, and frozen squid
and cuttlefish valued at 18,528 million Baht.

During the past decade marine fish prices in Thailand
have risen steadily due to increases in both domestic and over-
seas demand for Thailand's fish and fishery products, concur-
rently with a reduction in marine fish catch owing to the deple-
tion of marine resources in the Gulf of Thailand and loss of
access to fishing grounds resulting from the declaration of the
200 mile exclusive economic zones by neighbouring countries.
Recent increases in marine fish prices were also caused by rising
costs in fishing supplies such as fuel, gears, and others, in
particular ice and nets. '

Fish price is an important economic factor since it
influences the level of the fishermen's income, the welfare of
consumers and the amount of export earnings. Therefore,
information on fish prices is important for fishermen, fish
merchants, and the government officials who are involved in
fishery activities. The knowledge of price formation in various



fish markets and price relationships between these markets assist
fishermen and fish merchants in bargaining for better prices.
Understanding the pattern of price movements also assists
fishermen in planning their short-term and long-term fishing
operations. On the basis of the long-term trends of fish prices,
the government officials would be in better position to make a
decision on whether they should intervene in fish markets in
order to protect the welfare of both consumers and fishermen.

At present the Fish Marketing Organization (FMO) keeps
most records of marine fish prices in the Bangkok Fish Market and
several provincial fish markets. However, this price informa-
tion has never been analysed systematically. This study aims to
make an economic analysis of marine fish prices from the FMO data
bank. The investigation will be made on the price formation of
marine fish in the Bangkok Fish Market and some major provincial
markets, and on factors affecting domestic wholesale prices.
Price movements in each market and price relationships between
markets will also be analysed in order to understand the long-
term trend and seasonal movement in each market, and their
relationship with other markets.

1.2 Objectives
The objectives of the study are to clarify:

(1) The price formation of marine fish at the Bangkok
Fish Market and some major provincial fish markets;

(2) Price movements of marine fish in each market, i.e.
long-term trend and seasonal movement ;

(3) Price relationships between Bangkok Fish Market and
some major provincial markets:

(4) Factors affecting national and Bangkok wholesale
prices of marine fish.






(1)

(2)

(3)

(4)

interviews of fish agents, fishermen and fishing
port managers to obtain information on the fish
marketing system and price formation as well as
factors affecting the wholesale price of fresh
marine fish;

a comparison of price trend and landed quantity
trend of each marine species over a 15-year period
for the long-term price analysis and a comparison
between seasonal price indices and seasonal landed
quantity indices of each species for the seasonal
price movement analysis at the Bangkok Fish Market
and provincial fish market levels;

a correlation analysis to ascertain the price
relationship between the Bangkok Fish Market and
eight major provincial fish markets for each marine
Species;

a regressional analysis to determine factors
affecting national and Bangkok wholesale prices of
each marine species.



Chapter IT

MARKETING SYSTEM AND PRICE FORMATION

2.1 Present Marine Fish Marketing System in Thailand

At present there are about 40 major-fish landing centers
along the coasts of the Gulf of Thailand and the Indian Ocean.
Most of them are privately owned. The Fish Marketing Organiza-
tion (FMO) operates three wholesale fish markets: one in Bangkok
and one each in Samut Sakhon and Samut Prakarn, and manages eight
fishing ports: one each in Prachuap Khiri Khan (Hua Hin),
Chumphon, Ranong, Surat Thani, Phuket, Songkhla, Pattani and
Satun.

At these fish landing centers, fishermen may sell their
fish directly to various dealers and middlemen such as fish
assemblers, local wholesalers and retailers, cold storages and
processors, or they may sell their fish through fish agents who
charge them about 5-6' percent of ‘their selling prices as
. commission. Fish in these fish landing centers are usually sold
by negotiations between buyers and sellers (either fishermen or
fish agents) or by an auction system. From these fish landing
centers, fish are either transported by trucks in refrigerated
containers .by trucks or by refrigerated trucks to the terminal
markets in Bangkok, Samut Sakhon and Songkhla - Had Yai or
distributed directly to local consumers and processing plants,
while trash fish are transported to local fish meal factories.
Figure 2.1 shows the diagram of the fresh marine fish marketing
channel in Thailand.

In Bangkok and Samut Sakhon Fish Markets, fresh marine
fish are bought and sold through an auction system and then
shipped by various means of transportation, e.g., refrigerated
trucks or taxi boats, or sold directly to cold storages for
further processing and export. At present there are 12 marine



e

fish agents in the Bangkok Fish Market and 22 fish agents in the

~Samut Sakhon. Figures 2.2 and 2.3 show diagrams of the fresh
marine fish marketing channels of Bangkok and Samut Sakhon Fish
Markets in 1985, respectively.

2.2 Price Formation of Fresh Marine Fish

The number of fish buyers per day and fish agents per
day in each fish market is shown in Table 2.1. In Bangkok Fish
Market, there were, in 1985, approximately 1,254 fish buyers per
day as against 12 fish agents while there were approximately 263
buyers against 27 fish agents in Samut Sakhon Fish Market, and 20
fish buyers and 26 fish agents in Songkhla fishing port.

In Bangkok, Samut Sakhon and Songkhla terminal markets,
prices of fresh marine fish such as shrimp and prawn, squid and
cuttlefish, Indo-Pacific mackerel and tuna are determined by
auctioneers and bidders or bargainers on the basis of their
freshness and sizes, and current market and supply conditions.
Export prices of frozen shrimp and prawn, squid and cuttlefish
and canned tunas also determine lpcal wholesale prices of these
marine species. In other provincial fish markets, Bangkok, Samut '
‘Sakhon and Songkhla wholesalers' buying prices are also used as
criteria for bargaining.

In both Bangkok Fish Market and provincial fish markets,
the price bargaining or auction of fresh marine fish, including
shrimp and prawn, and squid and cuttlefish is usually made per
fish container (e.g. bamboo basket, plastic container, and wooden
case) or per piece for large-sized fish. For cheap fish or low
quality fish, the negotiations are often made on bulk-basis.
Prices are quoted as Baht ber kilogram. At each negotiation, the
fisherman or fish agent will announce the maximum price he wants
to receive for his fish, then each bidder from a group of
approximately 5 to 25 buyers will bargain from the lowest price
he wants to pay. The buyer who offers the highest price will get
‘the fish.
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Fig. 4.32 Seasonal Quantity Indices of Squid and Cuttlefish
at Ranong Fish Market, 1981-1985
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Fig. 4.33 Seasonal Price Indices of Squid and Cuttlefish
at Ranong Fish Market, 1981-1985
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Fig. 4.35 Seasonal Price Indices of Squid and Cuttlefish
at Surat Thani Fish Market, 1981-1985
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1. Equation representing the relationship between
Bangkok wholesale price of squid and cuttlefish (SQCP 2) and
quantity of squid and cuttlefish landed in the Bangkok Fish
Market- (SQCQ 2) was as follows:

SQCP 2 = 4.93382 + 0.00117 SQCQ 2 .cvevveccnes (8)
(2.79184) (5.86006)
R2 = 0.72539
24 Equations representing relationships between

Bangkok wholesale price of squid and cuttlefish (SQCP 2) and
export price of squid and cuttlefish (SCEP), cuttlefish export
price (CFEP) and quantity of squid and cuttlefish landed at the
Bangkok Fish Market (SQCQ 2) were as follows:

S0CP 2 . <O BI019 4 057308 SOEP .yosevess «s24(9)
(=2.48587) (13.1334)
R2 = 0.92991
SQCP 2 = =1.8792 + 0.UTTT1 CFEP ..cevvvvevnens (10)
(-0.83957) (7.988u4) ;
R2 = 0.85297
SQCP 2 = 0.23715 + 0.00048 SQCQ 2 + 0.31028 CFEP...... (11)
(0.1254) (2.86191) (4.15187)
R2 = 0.91917

3. [Equations representing the relationship between
Bangkok wholesale price of squid and cuttlefish (SQCP 2) and
total Bangkok population (POP2) were as follows:

SACP 2 = «19.31528 + T AT267  POP2 .iiiseesss ..(12)
(=3.67791) (6.40147)
RZ2 = 0.75934
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SQCP 2 = =11.3983 + 0.00064 SQCQ 2 + 4.40776 POP2 ....(13)
(-2.31937) (2.98814) (3.44686)
RZ = 0.86201

4. Equation representing the relationship between
Bangkok wholesale price of squid and cuttlefish (SQCP 2) and per
capita income (PCI) was as follows:

SQCP 2 = 181873+ 0.00106 PCL +.vivuvnesrnsessses kil
(1.38948) (10.21783)
R2 = 0.88927

5. Equation representing the relationship between
_Bangkok wholesale price of squid and cuttlefish (SQCP 2) and per
capita fish consumption expenditure (FCE) was as follows:

SQCP 2 = 4.,30085 + 0.01782 FCE ..... Py . ARy
(3.28076) (8.47712)
R2 = 0.84681

Equation (8) shows the positive and statistically
significant relationship between wholesale price and quantity of
squid and cuttlefish landed in the Bangkok Fish Market. The
value of the independent variable coefficient of this equation
shows that an increase in quantity of squid and cuttlefish landed
in the Bangkok Fish Market of 1,000 tons will cause the whole-
sale price of squid and cuttlefish in this market to increase by
about 1.17 Baht/kg. However, equation (1) could be used to
explain this relationship only by 73 percent according to its R2
value; the remaining percentage was attributed to other factors
not included in this equation.
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Fig. 5.18 Wholesale Price of Indo-Pacific mackerel
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Mackerel at Hua Hin Fish Market 1981-1985
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Fig. 5.26 Seasonal Price Indices of Indo-Pacific Mackerel
at Hua Hin Fish Market, 1981-1985
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LTP 3 = Bangkok wholesale price of Little tuna
(Baht/kg)

LTQ 3 = quantity of Little tuna landed at the
Bangkok Fish Market

PCI = per capita income (Baht)

FCE = per capita fish consumption expenditure
(Baht)

POP 2 = total population of Bangkok (million
persons)

R2 = coefficient of determination and number in

parentheses are t-values

(1) Relationship between Bangkok wholesale price
of Little tuna (LTP 3) and quantity of Little tuna landed at the
Bangkok Fish Market (LTQ 3) and per capita income (PCI) is shown
as the following equation:

LTP 3 = =0.12914 - 0.00289 LTQ 3 + Q00137 PCL.wvesoddT)
(-0.11232) (-3.13821) (10.99234)

R2 0.93915

(2) Relationéhip between Bangkbk wholesale price
of Little tuna (LTP 3) and quantity of Little tuna landed at the
Bangkok Fish Market (LTQ 3) and per ecapita fish consumption
expenditure (FCE) is shown as the following equation:

2.76119 - 0.00287 LTQ 3 + 0.02365 FCEBeeioesia(8)

LTP 3 =
(1.76663) (-2.18175) (7.53307)
R2 = 0.88159
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The test of relationship between Bangkok
wholesale price of Little tuna and export price of canned tuna
using monthly data gave an unsatisfactory statistic result.
Similarly, the test of relationship between Bangkok‘ wholesale
price of Longtail tuna or Bangkok wholesale price of Frigate tuna
and its determining factors using monthly data gave
unsatisfactory statistic results.

Hence, similar conclusions could be drawn
from the analysis of factors affecting Bangkok wholesale price of
Little tuna as that of domestic wholesale price that, without
c'onsider'in.g the influence of export price of canned tuna,
determining factors of Bangkok wholesale price of Little tuna
were quantity of Little tuna landed at the Bangkok Fish Market,
per capita income, per capita fish consumption expenditure and
total population of Bangkok. ;
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'ZXJI

Varbym ol S i &85 & § e (A10)
n2x}
v 5 _' I | .
S S x? AN (WA (A11)
Since ouz is unknown, the residual variance, s2, is used as an

(unbiased) estimate of o¢,2:

¢

n—k

sim gl

where k= number of parameter estimates.
ral
Unbiased estimates of the variance of byp and bq are then given
by

> 22X}

"b,

V n-k nzxf ----- sssssnsses s (A13)
2 zeiz 1
st =
b -k a2 erecesseccseananen . (A1)

so that Sﬁo and Sf1 are the standard errors of the estimates.
Since i is normally distributed, Y; and therefore By and bq are
also normally distributed, so that we can use the t distribution
with n - k degrees of freedom, Eo testh hypotheses about and
construct confidence intervals for bp and biq.

Exa_m le

Table A-3 (an extension of Table A-2) shows the calcula-
tions required Eo test the statistical significance of Bo and %1.
The values of Yj; in Table A-3 are obtained by substituting the
values of Xj into the estimated regression equation found in
Example 2. (The values of yie are obtained by squaring yi from
Table A-2 and are to be used in Sec. A-U).

24 IX_ s13056 3816

55,

=k p3x 102 joGTgy =392 end s, =318

s e &
g 2 4130
oS (0-2)57

= 0.01 and 55, =001 = 0.1



Table A-3 Calculations to Test Significance
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of Parameters.

Year |Yi|Xi| ¥i | e ei® X2 xi2 ¥4 2
1 4o| 6/37.08] 2.92 8. 5264 36 144 289
2 44110{43.72] 0.28 ‘ 0.0784 100 64 169
3 46 12|47.04| -1.04 1.0816 144 36 121
4 U8114150.36| -2.36 5.5696 196 16 81
5 52116153.68| -1.68 2.8224 256 y 25
6 58118|57.00| 1.00 1.0000 324 0 1
= % 6022163.64 | -3.64 13. 2496 484 16 - 9
8 68124166.96| 1.04 1.0816 576 36 121
9 | 74[26|70.28| 3.72 13,8384 676 64 289
10 80|32(80.24 | -0.24 0.0576 1,024 196 529
n = 10 ej = 0|Zei =47.3056{2X;2 =3,816|5x32 =576|5 y12 = 1,634
Therefore, tg and tq are estimated from the following
formulas:

bs - b
£ = 0 0_27.12 -0 = 19.7
0 SB 1.98
0
b, - by
1 SB 0.1
1

when both' by and by are hypothesized to be zero. Since both to
and tq1 exceed t = 2.306 with 8 degrees of freedom at the 5% level
of significance (from t-Distribution table not shown here), we
conclude that both by and by are statistically significant at 5%

level.
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A-U Test of Goodness of Fit and Correlation

The closer the observations fall to the regression line
(i.e., the smaller the residuals), the greater is the variation
in Y "explained" by the estimated regression equation. The total
variation in Y is equal to the explained plus the residual
variation: :

S(r-F)Y - _ oS-ty o+ Sn-T) .. @19
Total variation in Explained variation Residual variation
Y (or total sum of in Y (or regression in Y (or error sum
squares) sum of squares) of squares)
TSS = RSS + ESS

Dividing both sides by TSS gives

_ RSS , EsS
TSS ~ TSS

The coefficient of determination, or R2, is then defined as the
proportion of the total variation in Y "explained" by the
regression of Y on X:

RZ=.E§§==|_.E§§
TSS TRE = idenis g2 ki e CANS)

R2 can be calculated by

- Eﬁaz -1 2".‘2'
Ey!; \ 2)’.‘2

A= -T)

R? oo € » e .. (A7)

where

R2 ranges in value from 0 (when the estimated regression equation
explains none of the variation in Y) to 1 (when all points lie on
the regression line).
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The t-values and RZ of the above regression equation can
be repeatedly explained by the fact that .the t-values of both
estimated parameters %0 and %1 are statistically significant at
the 5% level. R2 value shows that this estimated equation
explains about 97% of total variation in shrimp wholesale price.
The remaining 3% is attributed to factors included in the error
term. That is, about 97% of total variation in shrimp wholesale
price can be explained by the variation of quantity of shrimp
landed in the fish market. The remaining 3% is attributed to
other factors not included in the equation.

_ The estimated regression equation can be'interpreted as
indicating that this equation shows the positive relationship
between wholesale price and quantity of shrimps landed in the
same fish market. A one-hundred ton increase in quantity of
shrimps landed in the fish market will raise shrimp wholesale
price in this fish market about 1.66 Baht/kg.

Simple regression analysis is used to investigate factors
affecting wholesale prices of shrimps and prawns, squids and
cuttlefishes, and trash fish. = Interpretation of estimated
parameters, t-values and R2 is made in a similar manner as in our
previous examples in this Appendix. However, the time frame of
the real study period is between 1971 and 1985. Hence, there are
15 observations for each variable. Then n = 15 for the calcula-
tion of parameters, %0 and ﬁ1, t-values and RZ as well as the
correlation coefficient, r. The degree of freedom (n=k = 15-2 =
13) of t-statistics values equal 13. Therefore, the t-values
from t-distribution table equal 2.160 at 5% level of significance
and 1.771 at 10% level of significance. Hence, if the t-value of
any parameter in the estimated regression is greater than 2.160,
then that parameter is statistically significant at the 5% level.,
However, if the t-value is less than 2.160 but greater than
1.771, then that parameter is still statistically significant but
at the 10% level.

The coefficients of determination, R2 and the correlation
coefficients, r, are calculated and interpreted in the same
manner as in our previous examples in this Appendix.
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Appendix B

MULTIPLE REGRESSION ANALYSIS

B-~1 The Three=Variable Linear Model

Multiple regression analysis is used for testing hypo-
theses about the relationship between a dependent variable, Y,
and two or more independent variables, Xs, and for prediction.
The three-variable linear regression. model can be written as

Vimbo+ b Xy+bXy+w, o (B1)

The additional assumption (to those of the simple regression
model) is that there is no exact linear relationship between the
Xs.

Ordinary least-squares (OLS) parameter estimates for Eq.
(B1) can be obtained by minimizing the sum of the squared
residuals: '

Set=3 (Y= Y= 3 (¥~ b= biXy; = byXy, )’
This gives the following three normal equations

" EYI="50+EIEXIi+622Xéi : e ee0 000080 (Bz)
EX“Y,-=502X“+E'|2X|2,-+EZEX”XZ,. eqesccsssee (B3)
S XY= b S Xy + B, X Xy + 5, DXL cieeiienoes (BA)

which (when expressed in deviation form) can be solved simulta-
neously for '31 and ‘Bg, giving
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il (ExEx3) — (x2S x1%3) -

: (SxDEx]) = (Exx) el L (BEY
5)s (Exzy)(fo) = (X1 )2 x1%2)

(S xd) - (Sxxy)

'y

BU= ?—5|Y|_‘b1X1

Then., bO = ¥ b'}X‘| - b2X2 ............. - (BT)

Estimator bq measures the change in Y for a unit change
in X1 while holding X2 constant. Dby is analogously def'ined.
Estimators by and by are called partial regression coefficients.

Example 1

Table B-1 extends Table A-1 and gives Baht/kg of shrimp
wholesale price, Y, hundred tons of shrimp landed quantity, Xi,
and total population of the city to which the fish market
belongs, Xo, in thousands from 1971 to 1980. Using equations
(B5), (B6) and (BT7) we get

(Sx)(ZAd) - (Zx)(Zxm) _ 956)(504) - (900)524) _ o o

(S - (Zx.xz)z (576)(504) — (524)*
- (S} (S - (Sar)(Exx) _ (900)(576) — (956)(524) _
(S - (Som) O Z e

bo= ¥ —b,X, = bX, = 57— (0.65)(18) — (1.11)(12) = 31.98
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| 2L =¢x | gL =1x| L6 =%

05 = X296 = bxz|nzs = 2xlxzlo06 = ACx3|966 = Alxz|o = 2xz|o = lxz|o = £%| 0z = cxzlogl = lxz|0Ls = xz|OL=u
hl 961 891l 9.2 2eg 2l hi €2 174 2€ 08 |086l
e 19 ) £al 9€L 6 8 Ll 12 92 bl | 6L6L
9 9€ g 88 99 8 9 L 02 e 89 |8l61
f 9L 8 9 2l 2 f £ fiL 22 09 |LL6L
0 0 0 0 0 0 0 L 2l gl 85  |9.61
6 h 9 Gl oL €= 2= G- 6 9l 26 |6L6lL
G2 9L 02 Gh 9 G- - 6= ) fil gh  [hl6lL
6t 9¢ 2h il 99 L= g- L= S 2L of  [EL6L
19 h9 9 1oL oL 8- 8- €L- f oL th  |2L6lL
9 tfrl 96 9tl 02 8- el= Lix t 9 Oh LL6L

(UOTIBTNAOQ)(QTIWEND)| (OTA) | ppqr
AR L x ex lx £Cx £lx Zx Lx K= x Ly ;

UOTIBUITISH SJojauleaed JOJ SUOTIBTNOTED Y3TM uotrjerndod
Te303 pue £31juerd pspuer y3tm ootTud sTeseTouM duraus |-g oTqEl
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A
So that Yj = 31.98 + 0.65 Xqi + 1.10 Xp

B-2 Tests of Signif‘icance of Parameter Estimates

In order to test the statistical significance of the
parameter estimates of the multiple regression, the variance of
the estimates is required:

2
Varf;,=af _ Exz 3 o & 1(B8)
B3 7k g 50 ) R BN B T
2
" X
Varbh, = a? « oan 8 L D el 8 (B9)

2

SASxd - (Sxx)

(bg is usually not of primary concern) since ouz is unknown, the
residual variance, 32, is used as an unbiased estimate of O’uzz

P
= 2= ”z_";_ ............. (B12)

where k = number of parameter estimates.
Unbiased estimates of the variance of b and b? are then given by

\'F = 21,',: Z*i

"y n—k Exfz_)"%—(zxrx:)n ------------- (B10)
3 2 xi
Sh’— n— k zxfzxg 3 (Exlxz)z ------------- (B11)

so that 5, ~and 5p, are the standard errors of the estimates.
Tests of hypotheses about bj and by are conducted as in Sec. A-3.

Example 2

Table B-2 (an extension of Table A-1) shows the addi-
tional calculations required to test the statistical significance
of By and '52 The values for ?1 in Table B-2 are obtained by
substituting the values for X1i and Xpi into the estimated OLS
regression equation found in Example 1. (The values for yi2 are
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Table B-2 Price-Quantity-Population Calculations to Test
Significance of Parameters

Year | Y X1 | X2 ? e el y2
1971 4o 6 4 | 40.32 | -0.32 0.1024 289
1972 | 44 | 10 4 | L42.92 1.08 1.1664 169
1973 | 46 12 5 | 45.33 0.67 0.4489 121
1974 | 48 14 7 | 4.85 | -0.85 0.7225 81
1975 52 | 16 9 | 52.37 | -0.37" 0.1369 25
1976 | 58 18 12 | 57.00 1.00 1.0000 1
1977 60 22 14 | 61.82 | -1.82 3.3124 9
1978 | 68 | 24 | 20 | 69.78 | -1.78 3.1684 121
1979 | 74 | 26 | 21 72.19 1.81 3.2761 289
1980 | 80 | 32 | 24 | 79.42 0.58 0.3364 529
n=10 » Ie = 0 |Ze? = 13.6704|Zy2 = 1,634

obtained by squaring yi, from Table B-1 and are to be used in
Sec. B-3). Using the values fram Table B-2 and B-1, we get

g 2 _ 13,6704 504 oie
L S (Sam) 1072 (576500 - (24)°

and 53 =024

g T Z‘X_f _ 13,6704 576 = 0.07
iEa b (2*1"!)1 5 _.3 e

Therefore, t1 = bi/Sh1 2 0.65/0.24 = 2.70, and to = Bp/Sho =
1.11/0.27 = 4.11. Since both tq and tp exceed t = 2.365 with 7df
at the 5% level of significance, both b and by are statistically
significant at the 5% level.

and s, =027

B-3 The Coefficient of Multiple Determination

The coefficient of multiple determination, R2, is defined
as the proportion of the total variation in Y "explained" by the
multiple regression of Y on X7, and X», and (as shown in Sec.
A-4) it can be calculated by
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