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A Study on Major Seafood Demand and Consumption Habit Formation by

Inverse Demand System

Hyeok Jun, Kwon

Department of Marine Business and Economics, The Graduate School,

Pukyong National University

Abstract

The main purpese of this study is to analyse and. compare demand
structures of seafood and non-seafood. More precisely, it aims at estimating
the parameters of both short-run and long-run flexibilities. of main seafood and
non-seafood 'and consumers’ habit formation, using an inverse demand system
and to provide meaningful policy implications.

For the analysis, an econometric approach was adopted. An error correction
model was applied, which includes habit formation parameters in the inverse
demand model. The target food items of the analysis were fish(mackerel,
hairtail, yellow croaker and squid), livestock products(pork, beef and chicken),
vegetables and rice. For the per captia consumption of main seafood and
non-seafood, the annual data was obtained from ’'the food balance sheet’
published annually by KREI(Korea Rural Economic Institute). Average prices of
the seafood were calculated, based on auction quantities and prices from
‘Annual Statistics on Cooperative Sales of Fishery Products’(National
Federation of Fisheries Cooperatives). For livestock products were used
wholesales prices from "Monthly Statistics of Agricultural
Cooperatives’(National Agricultural Cooperatives Federation) and 'Information

on Prices, Supplies and Demands of Livestock Products’(Livestock Industry



Cooperatives). Vegetable prices per kg were calculated by using producer price
index while rice price was converted to price/kg, based on the price of the
Bank of Korea. The period of the datas ranges from 1970’s to 2010’s.

Because time-series data were used, the unit root and the co—integration
tests were conducted to identify the stationarity and the long-run equilibrium
of the variables. Model estimation was carried out, usingh Seemingly Unrelated
Regression(SUR) and Three Stage Least Squares(3SLS) techniques.

Looking at the results of the parameter estimation of long-run demand
equation, the scale flexibilities were significant at all conventional significance
levels for all products .except for mackerel and yellow-.croaker. All own price
flexibilities except.for rice showed statistical significance. The scale flexibilities
and their own /price flexibilities-~showed megative values, which are consistent
with demand theory. All scale flexibilities| except for vegetables and rice were
higher than -1.0. The own price flexibilities were relatively higher in seafood
than in livestock products.

As all estimates of short-run demand equations and . the scale flexibilities
were not significant. ‘The own price flexibilities - were estimated to be
significant with high. degree of precision in seafood:and chicken and showed
negative values. Habit formatien coefficients were significant in all foods
except for yellow croaker. Those of mackerel, hairtail, vegetables and rice were
relatively high while those of squid and livestock products were relatively low.

Taking a close look at the changes in seafood consumption pattern,
consumption of rice has been decreasing and the animal protein food
consumption has been increasing. In particular, the habit formation parameter
estimates and demand flexibility estimates of seafood are expected to provide
meaningful information for the mid- and long—-term demand forecasting and the

development of seafood production/supply policy of seafood.
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1) “For certain goods, like fresh vegetables or fish, supply is very inelastic in
the short run and the producers are virtually price takers. Price taking
producers and price taking consumers are linked by traders who select a
price which they expect clears the market. In practice this means that at
the auction the wholesale traders offer prices for the fixed quantities which,
after being augmented with a suitable margin, are sufficiently low to induce
consumers to buy the available quantities. The traders set the prices as a
function of the quantities. The causality goes from quantity to price.”
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7

<E 2> 99 1A 2y
e drE FrPrENE
ADF N =F ADF A 2F ADF A A

Inp, -0.443 4 -3.704™ 1 -4.173" 0

Inp, -1.721° 2 -0.785 1 -3.047 3

Inp; -0.317 0 -1.855 0 -2.275 0

Inp, -0.579 0 -2.229 0 -3.732" 0

Inp; 0.435 2 -2.409 1 -2.065 1

Inpg 1.05 2 -1.853 2 -1.838 0

Inp; 0.943 4 -1.865 2 -1.239 2

Inpyg 1.377 2 -1.603 2 -1.598 2

sz Inpy 0.287 0 -2.688" 0 -3.108 0
N Ing, -4.892" 0 -2.678 4 -2.399 4
=T ng -2.700™" 0 w3 0 -3.623" 0
Ing, -3.1127* 0 -2.607 1 -2.852 0

Ing, -0.015 5 -1.497 1 -0.536 1

Ing, ~0.629 0 #1.534 2 -1.882 0

Ings 0.753 2 =2 4 -0.858 4

Ing; mg 001 0 -1 0 SRSt 0

Ings 0.794 0 = 1.9 0 4 5833 0

Ing, 1.362 0 0.393 0 T3 N8 5)

InQ 0.565 0 “iasal 0 -FP6 0

Inp, g 302 3 -5.266"" 3 15:042™] 3

Inp, -3.909"" 2 -6.791"" 1 -4201°7 2

Inp, B3 0 - 0 By 1

Inp, S AR 0 -8.620™ 0 -8.421™ 0

Inp; -6.1687 1 -6.138"™" 1 -4.132" 3

Inpy -5.747"% 1 =5.914~ 1 -6.257"" 1

Inp; -4.759™ 1 RAEE" 1 -4.636™" 2

Inpy -6.903" 1 e 2 1 7177 1

Au  Inp -3.988" 2 -4.005" 2 *6.594% 0
o Ing, -6.196™" 3 -6.158™ 3 -6.372" 3
=T lng -7.130™ 0 -7.047" 0 -6.958"" 0
Ing, -5.359™" 1 -5.284™" 1 -5.271™ 1

Ing, -9.668"™ 0 -9.807" 0 -4.157" 1

Ings -5.091"" 0 -5.823™ 0 -5.857" 0

Ing, -1.466 5 -5.011™ 1 -6.092"" 5

Ing; -6.964™" 0 -4.324™ 1 -4.377" 4

Ingg -6.442™" 0 -6.448™" 0 -5.313™ 5

Ing, -2.116™ 4 =7.775" 1 -4.213" 4

InQ -4.804"" 0 -4.896™" 0 -4.385"" 5

1,

) @ lnp; 9 Ing;= 159, 2, 27, 240, 217, HA

@ w2 <0.01, #x2 <0.05, x> <0.10A frol3h.
® HH A AICS SCIE HA3) st @9l

f

Ha7), AaF A =9



4. THE A3

1714 y& [Inp), %= [ng In@QlE Hekdc} o5 So] Inpae &
A o35 S Logu el A5 od 156l AR wAS e
] G2 o] wiel 7} A

o WMEE YANMSE T AAS At
AR A4 9 AHAAY do|E AHF| Sste] WE A H A

(Vector  Autoregressionl:  VAR)E oA  AIC(Akaike Information

il

t}. Johansen &3+ A4S &

-
il
ox
rE

W

Criterion)gte] #HA7} 5= AAAIXE AES i 1 AXE Johansen &4

= AA A8t

<HE- 3> AlCsk B FHHAA

T AIC%k 2 A A =}
Inp, 4] ~23.092 2
Inp, 4] ~25.990 2
Inp, 2 ~23.379 2
Inp, 2 -23.233 2
Inp; 2] ~25.717 2
Inpg 2 -23.349 2
Inp; 4] -23.999 2
Inpg -26.124 2
Inpy 4l -29.443 2
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(o3

dehgth Inpeld 670 BAEEE EAss oz Uehgod

Inp,, Inps, Inpg, Inp;, Inpg, Z2fal Inpgoll th3k Aol M= 570 & 4%
AE 7l EAstE Ao yEetgth 3 Inp,> 470, Inp,= 3719 A E
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<% 4> ¥AHE A Z I (Trace Statistic)
Ho: Trace Statistic
Rank=r ) ) 4 Inpy 2] Inp, 4 Inp, 2 Inp; 4 Inpg A Inp, 4] Inpg 2] Inpy 2]
=0 55044Qwkx  G52244wks  5T0.620%ks  BA4BGGRk 6001335k 5AGI0Gkex  GOGESZkkk  G13.170%x% 588 6AGH
r<=l 381911swx  A57.0B8ksx  A15.65%Fex  307334kks A3605Mks  A0R36Gws  A36.538ek  AG2TI0%xx  A15.896H
F<=2 B00.911swk  324051esx  O688GLkex  274166kkx | 319145wkx  312.067#%s . 319.52%kk 3195605k 314373k
r<=3 208.8G5%e  230.687¢x# | 106.940ksx 10121k  20B52Bkks  228.345wk | 215868%kk 234 Ad5exx 231608k
r<=4 164.005%%%  156.267%4% 140.604%+4 | 130.070%%  160490skx  162.751%#x 153530k  162.958%xx 165313k
<=5 116.001%% 100106+ 91320 81721 107986+ 110324s%+  98501+% 103200+ 108772+
r<=6  TL36leex 6053 5378 54897 61068 67123+ 64614 62108 72730
r<=T 40876 32.193 32,045 3715 32.992 36,109 36213 30.675 42.836
<=8 198% 13176 16911 2164 19.433 15.458 18172 13.642 23697
<=9 1043 6.450 794 7.488 11.035 7.493 987 5808 10367
r<10 2617 2434 1.009 2,764 49345 2,629 4100+ 0.761 3213

sl <0.01, #x2 <0.05, *& <0.1e14 <3



<3 5> FAE 743 (Eigen Statistic)

Max-Eigen Statistic
HO:

Rank=
ank=t Inp, 2 Inp, 2] Inps 2] Inp, 2 Inpy 2 Inpg 2] Inp, 2] Inpg 2] Inpg 2]

r=0 177837 194.286%%%  154.969%kx  147.532%#k 172179+ 137.741#%x  130.344%%x  150.370%#x 172749
r<=1 81.000#x  133.707+xx  146.791%%x  123.168%#x  117.809k%kx  9539%kkx  117.014%kx  143.230%#*  101.523%::
r<=2 72.04 75 93.564 3 T1.91 15553 82.954 % 95.61 7k 84.622%% 1, 103.606%**  85.124:#: 82.765%

r<=3 64859 74421 5% 56.345% 61.142x3 63.037:x: 65.594 5% 62.3293# 714873 66.295%#

r<=4 48.004 33 56.161 5% 49 .27 5%k 48.3495% 52.506% 52.427% 54.948 59. 7583 56.54 15k
r<=5 44,640 39.576% 37.548% 26.824 46.718%% 43.201 %3 33.978 41.091 53 36.042
r<=6 30.485 28.337 21.737 23.182 28.276 32.014 284 31.433+ 29.895
r<=7 21.021 19.017 15:134 17.551 13.559 19.651 18.041 17.033 19.139
r<=8 9.426 6.717 8.971 6.677 8:398 7.966 8.301 7.814 13.331
r<=9 7.813 4.025 6.931 4.724 6.101 4.863 5.771 5.067 7.154
r<=10 2.617 2434 1.009 2.764 4.934 2.629 4.1 0.761 3.213

sl <0.01, #x2 <0.05, *& <0114 <3
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59 =] z7] oA A3y #HA 27

TE

e

ps

Y

D/W

asol 0744 -0.147  -0.006  -0.051 --=0.243 0.307

il 0264 -0.654""  0.074 -0.076 -0.027 0.280

Z7] 0.131 -0.019 -0456"" 0.129 0.435 0.588"

2o -0054 -0.043 | -0.103' -0.661"" -0.200 0.458

A&a7] -0.014 0.121 -0.049  -0133 -0.666"" -0.286

HA27] 0090 -0.144 0080 - -0.105 % 0469 -0.748"

w9 a7] 0.047 -0.093 0.083 =0.026- -0.261 I -0.690"

R 0.025 -0.052 0019  -0.101" ~-0.157 -0.111

2 -0.031 0.056 -0.015 0.129"  -0.061 0.076

-1.204

-1.695"

-1.309

-2.256"

-2.814™

2,541

-1.917"

-0.500"

-0.492"

1.878

2.103

1.902

1.890

2.137

1.926

1.862

2.029

2.029

F) D =2 <001, **x2 <0.05, *2 <0.1414 §2 &

@ Durbin-Watson d &A1& k=10, n=40°14 d,=0.952, d,=2.149%.

@ R*=0.78



2 ] ol (Lechatlier) ] oj&cl w2 7] @5idol @drjny &
S Yehdtha s th(Daeton and Muellbauer, 1980). ©1& &elst7] 93]
/7] A AFAS HASEH 1508 /w7 AA7rA aEHde
- 0741, -0696, ZA = =0.647, 0636, ZAE 0492 0528, S Aol
0593, 06018% LEolShaRE B2 AANA AZAo| By 2A
24 AFAAERG 2 gesuEdlen, 27)s oA @] AANE A%
ol B 2 @& dEbdlnh ey ghel 2xRel 7k gl el /74
o2 FARE FEHE Bole Ao UEy
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D/W

T
5]
150 -0.696"
Zx 0253
%7] 0.049
Aol -0.046

A~37] 0013

HA27] -0.053

T a17] 0.040
A 2 0.019
2 -0.014

0.087

0.093

0.204

-0.257

0.039

-0.226

=0.038

-0.139

-0.104

0.346

0:579

0.822

0.028

-0.932

-0.814

-0.044

0.011

-0.527

-2.889

-1.026

-5.206

4.469

-3.121

0.273

1.648

-3.220

1.921

2.067

219

1.585

1.581

1.849

2.029

1.719

1.758

F) D #sxx <001, #*x2 <0.05, *2 <014 23
@ Durbin-Watson d 541 %2 k=9, n=40°14 d,=0.844, d,=1.876%.

@ R*=0.89
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