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An Estimation of Age-Stratified Demand Functions for Raw Fishes

Using Count Data Model
Jinho, Jung

Department of Marine Business and Economics, Graduate School

Pukyong National University

Abstract

This thesis aims at estimating age-stratified demand
functions, using count data which is conducted by interview
survey method, and their consumption behaviour analysis for
raw fishes which is an important portion of fisheries industry.
The consumption behaviour analysis for raw fishes is largely
composed of choice factors of consumption places for raw
fishes (such as convenience, ' freshness, sanitary condition,
price acceptance, service level and variety of species),
external ornament frequencies, preferences for raw fishes
compared with fresh fishes and meats, consumption
satisfaction based on tastes, health and convenience for raw
fishes. As a result, freshness comes prior to the price level
as the priority of choice factors of consumption places for
raw fishes. Rather than the younger, the older customers are
more tended to select sanitary condition factor. Regardless of
the age groups, consumers prefer eating out for raw fishes

to consuming at home, while the overall amount consumed



1s higher in older age group than the younger. In addition,
the consumption of raw fishes is preferred to that of fresh
fishes and meat in a field of food consumption preferences,
of which raw fishes have a comparative advantage over other
foods.

A main purpose of this thesis is to estimate age-—stratified
demand functions for raw fishes using count data model, in
which consumption frequencies for raw fishes is a dependent
variable; expenses per raw fish consumption, income, age
and consumption preferences are independent variables. A
Poisson model and a negative binomial model in count data
models are applied for estimating demand functions for raw
fishes in order to account characteristics of count data
(non—negative discrete data.) The survey was conducted for
64, 66, 69 and 63 consumers of twenties, thirties, fourties and
fifties, respectively, using personal interview method in Busan
Jagalchi Fish Market and other large fish markets during May
2008. Respondents were asked about how often they eat raw
fishes, income, age, consumption preferences for raw fishes,
and so on. Multiple analysis of variance is employed for testing
hypothesis of which null hypothesis indicates mean equality of
every dependent variable of each age—group. As a result, the
null hypothesis is statistically rejected at the 1% level, which
means mean vector for every dependent variables per
age—group 1s different; thus, age—stratification demand analysis

has a significant implication. In a Poisson model and a

_Vi_



negative binomial model, all parameters estimated are
statistically significant at the 1%, 5% and 10% level, and
theoretically valid. Using the results based on a negative
binomial model, the marginal effect of consumption frequencies
for raw fishes on the increase of one million won in annual
income 1s estimated as 0.32 in the forties group which is
more sensitive than any other in all age groups. It implies that
an increase of one million won in annual income affects an
increase of 9,415 won in annual consumption cost for raw
fishes. In a different view of marginal effect, an increase of
10,000 won in cost per consumption makes annual consumption
frequencies be reduced to 3.2 frequencies in thirties group, and
then it makes annual consumption cost for raw fishes of 84,180

won down.

Key words : count data models, Poisson model, negative
binomial model, age-stratification demand function for raw

fishes, consumption behaviour analysis for raw fishes
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4.92

<] 2}(%)

74.84

71.70
73.19

68.81

7 22H1(%)

22.34
23.60
23.77
26.27

20tH

30tH
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H AT 7P =8 gol3o] dojA = 407t 7.86
Mg Eow avgozi 30u(7.69%), 50ul(7.65%), 20t (7.55

5o 50th7F 7138 0% b =A UE wo
o7 71 =A Jebgch v AREE Bk

<¥E 3> 204, 0P AES E 1]

20 30t
FAE | 2oiF] S5 AR | Zo]3F =
1 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 1.6% 0.0% 4.7% 1.5% 0.0% 4.5%
4 7.8% 1.6%| 10.9% 6.1% 1.5% 9.1%
5 20.3% | 14.1%| 14.1%| 21.2%| 12.1% 9.1%
6 15.6% 94% | 14.1%| 19.7%| 12.1%| 13.6%
7 18.8% | 234%| 203%| 16.7%| 19.7%| 24.2%
8 21.9% | 14.1%| 20.3%| 152%| 21.2%| 22.7%
9 3.1% | 21.9% 78% | 10.6% | 19.7% 9.1%
10 10.9% | 15.6% 7.8% 9.1% | 13.6% 7.6%
9 o 6.75 7.55 6.63 6.72 7.69 6.84
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<E 4> 40, 50t AE = B

40TH 50tH
TAE | Eol3] F7 | b= | 93 | S5
1 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 0.0% 0.0% 4.3% 1.6% 0.0% 4.8%
+ 4.3% 0.0% 8.7% 6.3% 1.6% 9.5%
5 11.6% | 11.6% 72% | 12.7% | 12.7% 7.9%
6 174% | 11.6% | 11.6% | 12.7%| 143%| 12.7%
7 21.7% | 11.6% | 26.1% | 19.0% | 12.7% | 25.4%
8 24.6% | 275% | 24.6%| 286%| 25.4%| 28.6%
9 87% | 20.3%| 10.1% 9.5% | 15.9% 7.9%
10 11.6% | 17.4% 7.2% 9.5% | 17.5% 3.2%
B 7.12 7.86 6.97 7.13 7.65 6.78
20t = H|m
16 L =
o AT TN\
10 / \/ \\./\/ \k
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o A gg vSEv g w2 Ao® yEEt

gy geEE HuE drW dojino ste] g WS 20t
(855%)7F 7Fd o 50t7H8.277), 40tH7HK.25%), 30tH(8.19%) =2
2 Yehds 9 A7 gk v EE 507 8548 082 M = A o
Byt om, 40t (8.42%1) 30tH(8.135%)7F 20tH(7.835)- &2 Yo7t B&
Z Zojanld QoA AAe =2 UFEE 73 Y Ao FAL F

At

ro

3E 5> 204, 30t 891 Foji] vEE

20 30t
g A7 7o ot a7 H e
1 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 1.6% 0.0%| 12.5% 1.5% 0.0%| 10.6%
4 0.0% 00%| 14.1% 1.5% 0.0% | 15.2%
5 6.3% 6.3%| 18.8% 6.1% 415%| 15.2%
6 6.3% 3.1%| 17.2% 6.1% 3.0% | 24.2%
7 78%| 234%| 17.2%| 10.6%| 21.2%| 15.2%
8 14.1% | 39.1%| 15.6%| 21.2%| 33.3%| 15.2%
9 26.6% | 25.0% 1.7% | 31.8%| 21.2% 4.5%
10 37.5% 3.1% 0.0% | 21.2%| 16.7% 0.0%
ot 8.55 7.83 5.73 8.19 8.13 5.78
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<3 6> 40d, 50t] 8.9 Fojin] wHEHE

40thH 50th
S A% A o] ot A% H o]
1 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2 0.0% 0.0% 0.0% 0.0% 0.0% 3.2%
3 1.4% 0.0% 4.3% 1.6% 0.0% 6.3%
4 0.0% 0.0% 13.0% 1.6% 0.0% 9.5%
5 5.8% 4.3% 33.3% 4.8% 0.0% 14.3%
6 7.2% 2.9% 18.8% 6.3% 1.6% 15.9%
7 10.1% 11.6% 13.0% 9.5% 19.0% 20.6%
8 21.7% 30.4% 17.4% 22.2% 28.6% 17.5%
9 33.3% 29.0% 0.0% 30.2% 25.4% 11.1%
10 20.3% 217 % 0.0% 23.8% 25.4% 1.6%
o+t 8.25 8.42 5.80 (1204 8.54 6.30
200 290H ojMs =
30
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<GE 7> ol §79 ek vl

20t (%) 30t (%) 40t (%) 50t (%)

T 9A 0.0 0.0 0.0 0.0
S SA 0.0 1.5 0.0 0.0
A= A 0.0 15 1.4 0.0

6A s 1 3.0 4.3 3.2

HA 106-9 10.6 8.7 11.1

4A 12.5 16.7 46 7.9

SA 15.6 . 11.6 6.3

2A 14 Js 3.0 5.8 11.1

1 18.8 O, 11.6 11.1

2v 7.8 10.6 10.1 17.5

3V 0 4.5 11.6 11.1

4v 9.4 . 14.5 11.1

5V 0.0 3.0 ™ 9.5

o] 6V 1.6 1.3 1.4 0.0
A% v 0.0 0.0 0.0 0.0
| 8V 0.0 0.0 0.0 0.0
ov 0.0 0.0 0.0 0.0

BTt 8.1406 8.2272 8.8115 9.0317

<Y 1> Folsh f57e HEEE 2x e A0 o]t
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HAEE M3 T glolA
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(age), 9HF A5 (income)Z FAE AT, ¥ FAHEA(MANOVA)S
TEUT e tigh &3] SAAAS T e, Juazke] A%
H zpolE Wl 7 qdo] Hite] zolE W= Wol o] &¥a 3l
ot Box® 94 HAZAIN 1% FoFFotal A FolsiA vEhd @4t
gHo] Fdsith= AFIHAES 7)ztet Jde] A E Y] U T

AL WEA7)A] K 7] wWlFo Vannatta(2001)7} A ekt Pillaie] Ed

Pillai®] 1.243933 36.2681 i 5.86E-79
Egolx

upebA] 20, 309, 400, 509 Afoldl= Aok Qe AS & F 3
PR E R FAo| ALgHE 4 WFEdd sk QoFRAXE Aun

W FEHS AZE Fojan] 34 30u7F 21.83 2 M E=A YER

o 40th7} 21.03], 20th7F 17.53] 50th7} 17.13] o2 byt

13 20" FHe 40U 7F 290439 0.2 71 = Jehg o, 20t 71 7}

A A etk AdEE bl A9 B9 #HelEs fste SHA

o] 98S 12 Fojdze) 93S 17de® e AT F4S shith

AWM EEE B 50ul7F 71 o AFurt vro} ASE 11 glo]

o= Aow BA Yt

AZFAS 40Ul7F 40009002 4 =4 JEldh 209 A$E A=

o AgFaTe WFE AGHYUY 4 WEEe] LHEANE ofd <E

i
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10> 2t}

<E 10> W] @RS AIA]

count cost age income | preferD
(3]) <) (A (TH2D) FH=
E 175 25390 24.781 | 3768.75| 8.1406
20 [ o 0.9236 757.76 02786 107.29| 0.2885
%= Wab| 7.3893| 6062.1 | 2.2287| 858.36| 2.3084
ERY 54.603 | 367497 | 4.9672 | 736786 | 5.3291
R 01757 | 25591 | 35.227 | 3716.3| 8.2272
300 | m= ox | 1.1739| 797.42| 0.2252| 83.916| 0.3520
%= WaF| 9537 | 6478.3| 1.8296| 681.74| 2.8597
A 90.955 | 419685 | 3.3475| 464774 | 8.1783
FE D1.014| 29043 | 45014 4000| 88115
400 [ 9 | 1.0851 | 1019.0| 0.2842| 109.17| 0.3400
¥Z WaF| 9.0138| 84652 23608 | 906.83| 2.8246
2 81.289 | 716598 | 155733 | 822353 | 7.9786
= 17.015| 26388.| 53.730 | 2841.9] 9.0317
50t [ 9% | 1.0636| 652.69| 03614 12451 0.3309
°I’4 = W|ar| 84423 5180.6 | 28692 988.33| 2.6272
ERY 71,273 268387 | 8.2324 976796 | 6.9022
A2d 2YgFAHA5

D o714 dzel daH=s Az Agd S7ek oo W denas Hrst & A
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<E 11> 2009 7MkAE Ry FAH AN

H YolEr 3y Solgry
A .8029133 (.0156627) .8029133 (.576272)
AT T 0779238 (.0163845)**x | 0779238 (.0156627)*:x
L}o] 0654529 (.0000457)**% | .0654529 (.0163845 )
ANAE 0000628 (8.24e-06) 0000628 (.0000457)
13]48H]& | -.0000201 (.576272)** | —.0000201 ( 8.24e-06)*x*
Alpha 1.46e-08 (4.17e-06)
Log
-167.96178 -167.96178
likelihood
LR-E A= 162.12 99.46
(p ) (0.0000) (0.0000)

m

e,

ot XFQAE

sk sk 2 owiE Z17)

19, 5%, %40% frels-EdA, SAM 0w feld g ek,

9 <xF 11> 20del] st 7MikAls 2] =A%
EA A &) wtol| Xols
& A A YERET



o PR eibe, 18] AuH§e SR Uitk ot Folst §F
el AE HlaE gole AEEs} FoldSE, el BE 55, Atk
Sol ¥2 5%, = 2o)s

<2 30U IR ) = X]A I

Hap S O] it o Ol YR
A8t 5480446 (.6049827) 5353251 (.7241444)
Mo & 0547228 (.0116344)***x | 0545493 (.0138770)%*x*x*
L}o] 0579681 (.0190869)*x** | .0586704 (.0226878)%*x*
ANAE .00011 (.0000551)x*=* .0001112 (.0000648)*
13] AHH]8 | -.000016 (5.58e-06)**x | —.0000173 (6.48e—-06):*:x
Alpha 0187246 (.0103495)%#x#x
Log
-203.30958 -200.49365
likelihood
LR-S A 168.68 71.28
(p—%b) (0.0000) (0.0000)

T50e Bz oAE ded,

wxx, vk, B R 7] 1%, 5%, 2 10% FeFEA BAGOR % AS ek,
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<X 13> 40t19] 7MAERE FAH A
Haprg YolERY FolEry
A}4=8) 2190647  (.5500379) 2281357  (.6706377)
NI e 0593145  (.0104839)#xx 060335  (.0129276)xxx
1}o) 0593145  (.0104839)##+ | 0430282  (.0145421 )«
ANAE 0001556  (.000027)+++ | 0001615  (.0000363)#x*
13]AHH]4& | -.0000125 (3.39e-06)s++ | -.0000121  (4.10e-06)x*xx*
Alpha 0240626  (.0122759)##x
Log
-217.99268 -214.4864
likelihood
LR-S A= 155.22 63.30
(p-4b) (0.0000) (0.0000)
oS BELAE e
ek ok Gk Z17] 196, 5%, W 10% Fol oA SAH R feoldk AL e,

AR A EX
By agrol 1%9A A

NEL EAFER FolY




o gk
<E 14> 509 PRl RRE A AT
=R FolERY ol
- 2.805739  (.6058411)sx 2.53191  (.9957008)xx
MEw 0829922  (.0132134)x 0939736 (.0223595)xx
1}o] -.0070592 (.0114219) -.0057602  (.018233)
A7FALS  |.0000908 (.0000309)xx 0001034  (.0000521 )+
13] 2188 | -.0000245 (6.66e-06)=+ | -.0000219  (.0000111)%+
Alpha 0935303 (.0269441)wxx
Log
ikelinood -225.13294 -203.40689
LR-& A% 90.12 30.34
(p—%b) (0.0000) (0.0000)
T35S BEoAE gy,
v we, W oxs 7] 1%, 5%, D 10%01A SAA SR Fo A e
50009 FAANE Ad R A E2 o Fo g o9 FAH} 2
EAH FEE BH, agte]l 1%0A FSAIHOR F8HA ety HAE
E7F EAG R R EolE RS AHEetT] o= P 5T
solgRPor FAE Ao ZAS Y AES A, 7 Zojo A
sx vae F4 AT 1% frelFaolAl frolshAl vEtson, Aka
57 13 &aH 8] 82 5% froFaolA FostA vebgth 18y Yole
10% FroldFolr Foatx] e Aoz BAHo 50de A5l Azt
A5, 13]4anH]§2 Aztgojir] Sl FFS VA= gl At
ol &S vAA Fevta & 5
ol AWurse F49 Ag Fos Y dawe AasS
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(8, COST+ B, AGE+ 8, INCOME+ (3, PREFER+ 353
COUNT=¢"" P Pa Ps ) . 2(11)

o7l p= 24 AWl tete =4 Asgs v
K

0tE FAE7 EAeA] gong FolFngow EEH ARXZ o

&3k, 2008 AQdd e dPodA= A27E A8 AR 24

Ho] golgrgeld 249 AuE ojfskd 7 dunE A4S 1S

e ofd A5 Lok

20t AztEoian] sl

— 6(70.00002 cost+0.06545ag¢ +0.00006i ncome +0.07792prefer +0.82913) 21(12)
2]

30t Azrgol ] 55

— e(*0.0000l7cost—|—0.05867ag€ +0.00011income +0.0545prefer+0.53532) 21(13)
2]

40t AztZoian] Sl

_ e(f 0.000012 cost +0.04328 age +0.00016i ncome +0.06034pre fer +0.228136) . 21(14)
2]

50t AztEoian] sl4

_ e(f 0.000022 cos t —0.00576 age +0.000103i ncome +0.09398pre fer +2.5319) 21(15)
2]
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