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Abstract : Aquaculture has been attractive in the sense that it could
satisfy the demand for marine products well. Moreover, aquaculture has
been important since the production volume of aquaculture was more
than that of coastal and offshore fisheries in 2006. In the field of fisheries
economics, identification of relationship between aquaculture and fisheries
emerged as one of important research topics. This study analyzed the
determinants of aquaculture production availability and aquaculture
production volume based on unbalanced panel data of individual species
for the years 2001-2007 with notice of interrelationship between those.
I used Heckman two step method, one of sample selection model, due to
the large percentage of zero observations of data. Analysis results show
that the product volume of aquaculture increases as time, the license
number, and the size of licensed areas increase. This paper is significant
that it can provide information on aquaculture development plans by
identifying determinants of aquaculture production. The methodology can
be applied to analysis of data with the large percentage of zero
observations in the fishery research.
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I.A &

H FEe 34 0, oAF =4, AY H8 o2 QdE HE o
Jo] AabeFe] A S el wet 72 o SHSE v o
7FaL T} ol &= FA 'l vjso] wEtH A, Fa A4k vjgo] A
3o 92l AAA o] ZF7bslar 917] wlEo]th(Asche and Tveteras,
2004). A A3 2 =54 7]+ (Food and Agriculture Organization of

the United Nation : FAQ)oll wr=w, 2007\d A Al AME Z Ao
19 56005 EolH o] FolA oF 41.7%%= ¥4 FAME ] A&
Atk FAO+ 20306 d 0] =W AlAl 2k AAakake] 60% o] do] o2
ofdol oA it Aoz HAwsla rh(x4 s, 2010).

S ubeke] A 20006 o] 5 A Akl FrhsbE AL, 20061 -
B oF2] AikFo]l Aol A A7) Al Fske] F2lo]d]
o] FAFF Y MEL FFHOoE e FA HArk 2009 Gursiwol g
AabEEal s k2] AabEEe ZhzE 1229 7,000 3 1319 3,000% 0],
DA FabE skl A A8k v]F o] 39%9F 41%0] o] &1t

20009 o] & F2 AyateFo] w2 A FUsHA ® AL HRe| V2
F 5o A SR ol el Ak
K3

>

Noo T e g
0
>
2

N
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2o e

o
IF, 2009; Anderson, 1985; Hannesson, 2003). =, %4
Qoll vls] AA4ke] a7 SHo A Fd % YA (relative advantage)

o] 7] wiol i ol ME A #AE 7HE 4 At Anderson,
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2002; Mikkelsen, 2007; Ye and Beddington, 1996).D
Faojd 7 dutsHolq] 1) s AAE s E AL A A
Agt Eopell A Fag A FAER FA4EAY. 53], Anderson
(1985)s 7= g B AFaEo] thdst o4
(fisheries management regime) 3Foll A 2] AArko] FA L of =
A, e oy =8, A 1A Soll HAls S EA 9
(Anderson and Wilen, 1986; Hannesson, 2003; Hoagland et al., 2003;
Mikkelsen, 2007; Ye and Beddington, 1996). Naylor et al.(2000)-& 4]
AWAbo] St E g FFol tigh Yol Fwo] ok sty o
woll, 8 A §-9F 22 Ho] ofFe] A o] AT sow W)
Asche and Tveteras(2004) ¢} Kristofersson and Anderson (2006)2 <&
2 FE2] HolQl o] (fishmeal) S AT = v HolZA F AR
(soybean meal)& elglow, o 7143} F A5 714 o] dAE
AFHoZ o zyn 42 FF AMRY Al Fx2E 240
H

oA A 7|E EHES HAS 21& 3 T =, vl
A e 2 (comparative static analysis) 2 Al EdolA 71HE S ¢
Hho] 3} Falold el BAE T o9k FE], & Aol = T
W 22 w9l EE g 9 o] E (unbalanced panel data)E EW &
AZAHR AT B AASth S duksidol g el A old At
ol o] A5 FAlol| FHke] G A R B kA A 2A a
018 A3t} AFEAS 9d) 20019 5FE 20073 7HA] ZF FEo o
W ol HalFA ol o] Ak HolHE o] &ghrh dA #5A
Tl A FA Aol 0% #S5A 9 HlF o] 7] Wi, o]& BA st
7] 9l E=2 FE A€ (sample selection) A3+ 3ol 4] Heckman
(1974)°] 29tA] 4 WS A &g & PS54 FFo0 disiA
S AL ARE AA S T2} G A AAEHE FRE W
g 4= 9= wE A e (incidental selection)o] 3 ojt} E A= <

1) Hoagland et al.(2003)- 2] o
o] oYz}, EF 3 A8 7l 23

Ao} S Ea Aaak o] F o] EA olr} Yty 1A EH, oo}:él AL A
BAA e S Aest= 24 o 1(process innovation)o] ©]Fo]zl A
olgtil & 4 Akl Hlqt, 2009).
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SFol #AaA AHE Iy I JOﬂH% 2 Ao A A3}

9l Heckman®] 297 54 @wlol dis] AAsHA A et Vol
=AM B4 Aes xﬂf\l‘é}i A AnE A vl 1‘11 o2 vH
S AAHoRE AT UYEE fosta B AT AAREE Ay

1. 9 A% 5%

E‘.__o]r,}. x%‘ﬂ_,] x]. zx—] A} ez |

A= Sl A AR FFl dial A Al Ak =
&l 13 1 4,
3 =9 ¥ T2 20054 ol F FAE

(39 d &, A9 € %)

o1 2005 2006 2007 2008 2009
Rkl | 1,097 (40)| 1,109 (37)| 1,152 (35)(1,286 (38)| 1,227 (39)
211,041 (38)|1,259 (42)|1,386 (42)|1,382 (41)| 1,313 (41)
Folqd| 552 (20) | 639 (21) | 710 (22) | 666 (20) | 605 (19)
e [ 24 @ | 25 @ |27 @ |29 @O | 30 @
4A 2,714 (100) | 3,032 (100) | 3,275 (100) | 3,363 (100) | 3,175 (100)
Anksliw 2,706 (54) 2,751 (52) 2939 (51) 3230 (51) (3,640 (53)
e Fa 1,348 (27) 1,443 (27) 1,600 (28)|1,523 (24)| 1,847 (27)
819 (16) | 891 (17) | 990 (17) 1,327 (21)|1,150 (A7)
weE | 1760 (3) | 200 (4) | 223 (4) | 275 (4) | 274 (4)
A 5,049 (100) | 5,286 (100) | 5,752 (100) | 6,355 (100) | 6,911 (100)
F ()9 gk ol AN Abelo] Al At Artel A AAskE nleS vERY

A5 0 FA%(2009)

ox,
r)'
2
ro,
o2
2| o
o | J

2) 2009 Ak Ad M) 56% AT



<E-1>OIA R vheh o] 200695 E] Ha| Aol el Aol
Ak Aol Qo] NS A7) A ATk AT YAk} S A
Ao nR, dukslEelq] Aarelo] As|gAolyl Aareel of 2ujol
O£t} ol AurslWolgie] AS w9l FHY o] BE o R
W BlFo] AT, WA G AHHo] e AEFI FIHL
A3 917 Mol th<E-2> HE)
<E-2>  UHSROIYT HHYA0IYY REY Mo S8

(9] 2 B, Aol %)

S5 2005 2006 2007 2008 2009

i 722 (66) | 715 (64) | 762 (66) | 878 (68) | 796 (65)

i RaRS 62 6 | 74 (7 | & (O | 8 (7 | 100 (8)

ol A7 81 (7 |8 (M |7 B | 8 6 | 9 ()
;; dAEE | 212 (19) | 220 (20) | 206 (18) | 216 (17) | 223 (18)
- =

It EE | 5 (0) 6 (1) 8 (M 8 (M 71D

GES 5 @O |14 @O |18 @ | 14011 @D

A 1,097(100) | 1,109(100) | 1,152(100) | 1,286(100) | 1,227(100)

Lekd o] & 8L ® | 91 M | R® 7 |9 (7 ]110 ®
F 1O |20 102 0]2 0

- 95 326 (31) | 391 (31) | 479 (35) | 345 (25) | 327 (25)

aal QAEE [0 @ [0 @ [0 ©® ][0 ©@]O0 O
CTleeEEl L O 10 OB O] 15 O] 17O

dzF | 621 (60) | 765 (61) | 793 (57) | 921 (67) | 839 (65)

7 1,041(100) | 1,259(100) | 1,386(100) | 1,382(100) | 1,313(100)

i 1,572 (58) 1,586 (58) 1,757 (60)] 1,976 (61)]2,093 (57)

245 | 278 (10) | 358 (13) | 389 (13) | 423 (13) | 509 (14)

ol ek 172 6) | 161 6) ]| 162 5) | 176 (5) | 233 (6)

;; AR EE | 640 (24) | 596 (22) | 568 (19) | 598 (19) | 748 (21)
SleEAEE 30 ) | 3B D | 47 @ | 43 QO | 4 D

EES 13O 15 M]16 O14 O] 14 0

PR A 2,706(100) | 2,751(100) | 2,939(100) | 3,230(100) | 3,640(100)

ol 723 (54) | 798 (85) | 802 (50) | 765 (50) | 982 (53)

E ARl 2 @ |26 @2 |16 @ |28 @ |29 @

a7 314 (23) | 344 (24) | 447 (28) | 371 (24) | 494 (27)

T s E [0 0 [0 0 [0 00 ][00
CgEasEl 20 O 20 OB @2 @23 0

G 268 (20) | 256 (18) | 309 (19) | 337 (22) | 319 (17)

7 1,348(100) | 1,443(100) | 1,600(100) | 1,523(100) | 1,847(100)
FO)9l G FE AR, Alolo] ol A, AN A3k BIFE Lhehd
A5 B AR 2009

=



o) Ate] 24 2l B

A+ 91

GA A B AWRY, e A ST WF Gl A
b vl o] 90%°] aL o o] AAbEF Bl 8%l & attt. kA
Ak S = of 77} 53%, el 2 w77t 44%¢] vl & AHA
g
<¥-3> S3Y 24 Matek g
(9] &, %)
=% 2005 2006 2007 2008 2009
A5 [ 40,075 (49) | 43852 (48) | 41,171 (42) | 46432 (47) | 54,674 (50)
ZI ¥ | 21,297 (26) | 27,517 (30) | 35,564 (36) | 32,992 (33) | 32,996 (30)
ol s 5816 (7) | 4386 (B) | 7,213 (7) | 7424 (1) | 9264 (8)
71EF | 14,249 (17) | 15,368 (17) | 13,715 (14) | 12,158 (12) | 12,583 (11)
A7 | 81,437(100) | 91,123(100) | 97,663(100) | 99,006(100) [109,522(100)
o s} 1,399(100) | 1,022 (61) | 463 (35) | 130 (7) | 81 (4)
R R e ) 1(39) | 88 (65) | 1,794 (93) | 1,812 (96)
27 1,399(100) | 1,683(100) | 1,321(100) | 1,924(100) | 1,893(100)
=5 251,706 (77)|283,296 (72)|321,276 (67)|249976 (72)[240911 (74)
T3 | 43953 (13) | 81,617 (21) | 98,121 (20) | 67,442 (20) | 55,035 (17)
e | HPAER 17401 (5) | 14327 (4) | 18819 (4) 16633 (5) | 17905 (5)
R AEF 2062 (1) | 3050 (1) | 4350 (1) | 5146 (1) | 6207 (2)
71ek 11,133 (3)| 8770 (2) | 36080 (8)| 5602 (2) | 6486 (2)
27 |326,255(100)|391,060(100) |478,646(100) | 344,799(100) | 326,544(100)
el | 9334 (86) | 7,127 (68) | 9,318 (61) | 7,826 (51) | 7,208 (43)
ﬂi nEE | 1412 (13) | 1,519 (14) | 2,309 (15) | 2620 (17) | 3,845 (23)
=y 7| e} 81 (1) | 1,849 (18) | 3594 (24) | 4,899 (32) | 5690 (34)
27 | 10,827(100) | 10,495(100) | 15221(100) | 15,345(100) | 16,743(100)
Hle] 281,871 (45)[322,371 (42)309,097 (39)|381,076 (41)[309,155 (36)
ChAlWHE 108,327 (17)(201,919 (26)]250,049 (32){285,221 (31)]306,183 (36)
Gl gl 197,610 (32)|217,559 (28)|210,956 (27)|224,242 (24)|210,405 (25)
71Eb 33348 (5) 23064 (3)|22851 (3)]30485 (3)|32916 (4)
27 1621,156(100)|764,913(100)| 792,953(100) |921,024(100) |858,659(100)
g 1,041,074 | 1259274 | 1385804 | 1,382,098 | 1,313,361
F oD ()9 gk 7 FE Aol FRd AN LAlolA AA k= HFE UERY
2) AAFE] A §F
A5 FAZ(2009)
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3.595
6.669

2008
1,988

© 4, ha, ha/7d)
5,422

1402 o3

A

()
553
813

A 2

q

o
59

8.833 | 5586 | 49,169 | 8.802

3.504

=
=
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2007

1,962

5010 | 6.342
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1,987 | 3.462
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2006
459 | 5818
Gl

574
5552 | 49,550 | 8.925 | 5577 | 49,261

790
9,297 130,890 14.079 | 9,352 |132,416| 14.159 | 9,555 (136,083 | 14.242

4>9] A

e}
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drtsHo|d oz Yoy = FF T AP HTS AAGE FF
ol A Az FA Aol 002 YEET ol Y o] 44 7]
o] =gAAY FAG o] vro}, FA Arte] A o] oA A &
UAU FA AL whed gro] 1= mwkoly] wEolth Aol A
FAE AAZ 1D St A AdE FA ARl s FF
el A= A4 (2009 & &9 vk ALl o)A 0] B

A #ASH FAAA T&5 H5Qd 2 Aol 09 s 7= #
-, # 225 (ordinary least square estimator)
o] & o] 31 H] & &4 o] tH(Greene, 2003). &4 A}

26] T -
3, RGO RNE MR HoR AEe] AR i ¥
hyA

=,
Heckman®] 294 54 %S #-8&¢th3) Heckman®] 294 74
Ho 2 g FE9 42 A AR5 FEsE T g2 Aato] o] Foizl
7dg-oll A F2 A AV E
wh#}4] Heckman®] 29H7A] 4 W2
2 RS AAste ajls @A 24
FE 09 FA AL o Fo

o 21
of UE BHWUS(y,)E GeI 2o Jow wdE 5 A

Z:t = wz‘t/’YJrUz‘t (1)

1 if z,>0
B 2

0 if 2, <0
3) Heckman®] 294 4 WS Alito] Helsiths o] lojAa B2 T2 A
g Ao A ARE-E o glek(etd El, 2000). T A8 28 o2 Heckman®] 53
Wk ol 2l Amemiya(1934)7F W ¢ Type II B8l & o] gttt Type II EHl
28e H9-FANE F43517] o] A 27] gkl &M F=4 A9 4

d ogR7} A ool Sth



Uiy 0 1 po
€it] N2([0}7 [PU o’

o714 B, v FAMF & B W, ¢, v, T LA, 1, v, T
b A A7k A AL of Fo HEe A e
thoolWE Ay E¥E w21 e oA o, 9 6,9 FFA
A 13 oo, o] 5] ARAFE polrh LI o5 FA Ak o
Fo 3k AWM S=(latent variable)o] ™, y;, = AZF k2] Agakeko]
Aol
Heckman®] 74 WH & A &3t 1dA A=
S Uetd= A (D3 2 )l thsiA 22381 2 ¥ (probit model)&
o] g&ate] FAFT ZEY RS 2 ¢35 A 6)3 2o
(Train, 2003), 21 (6)ANA &(« )= 2T A FHEE &5 Ve
= (6)°ﬂ % $-ZF4 ¥ (maximum likelihood estimator)& %} & 3}¢]

g E AdE ste By ge FA4E Ak

)

N
N

O
=
O

logL= Z é(_ wit,7)+ E {1 - q§<_ wit,'Y)} (6)
{istlz;, =0} {istlz;, =1}
Heckman®] 74 WU 2uAd A= TR o2 Add Al 7S o
Aoz gt A (3) A (DAl A ok 2ol A (7)) A (8)o] AN
H tHGreene, 2003).

E{y,f |27 > 0} =2 B+ Elepluy >—w;'v] (7)

¢<_ wit/’Y)

=x;, B+ po 1= &(— w5, ) =z, B+ By (—w; )
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y:t|sz = E{Z/;AZ:‘ > 0} tu, = xqff,’ﬁ"‘ 5)\)‘(_ wu”V)"‘ Vit (8)
p(+ ) BT A xo] g8 9% FFE HEH, A—w,/y) e
o 9] H]%(inverse Mill's ratio)d=24 &3] 913 & (hazard rate)©]
ghar Bk 2 (DelA AFE AN—w,/7)E AZ F714 shve] A
W R 8okl poe 3|AAT(B,)S] G&E gt Heckman 4
He] 7 A Al A= AAUAA HPE HeEE R AW
G bl AR AR AN A
%, Heckman®] 2607 54 o2 WA =2y 2ge Agaid

1. 84 ==

dodntefraol ] Ak Ao A
o "loJElE o] &3t S A% (2009) dlol8 FeolA AL FF
2 w5 (71 7bAke, 71BRE T, 7IEREE, ZIEH S, 7]k
=, 7IEtlF, 71EbeF, Z1Ebel 2 )2 A oA Al 9] ekt 2008
1958 AlEstd 552 499 7158 SAAES A AL Aol 7t
A& g dermz AREst ol Vgl s dHelHE Akt

oN rz

rl rU10 o

o
4
g0
e
o e

4) g v &L Zh7te] o] xR o ZRE wAE #7114 FES HAFH(H
3, 1998).

5) 2008 1948 tha3t o] FF5 AlEst shAtE A A, 2009). a5 o] 7ol A
5ol gA AL g ol Al sl 7| EhE 7]
%ﬂl% *ﬂfi} Zpalgol A Aol
o], FAE A3} 7Ee] =Rl A

Solg A% e,
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0.000

Z T [
P B

89.559
156.525
14.727
2,011
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dr T e
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5.719
4.047
6.707

MR e
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ATl A= HeckmanA 2THA] A WS o] 835)e] oFA] AIAk o B
o} 2] AYitak AA 2 TSP(Time Series Processor) 452 FAs9 T
wA, 2 (6)e] 2% el HASFAUS A&t A s 74
th A€ gk ol gste] 9o HES A -, 2 9% P34
A

om QAT old] i 24 Az <m-7>ol AAH] gl

<E-T> A MEQ F=H At
S F2A A o R FA A

Constant 0.077 (0.390) 34.925 (1.065)
Time 0.006 (0.143) 5.694" (1.716)

Fishery 0.004 (1.197)

Price -0.005 (-0.771)

License 0.056™" (2.781)
Area 2587 (3.730)
IMR -69.736" (-1.823)
R2 0.325

A=x N4 232 127

2) sl Z}Z) o) GRE 10%, 5%, 1%0lH SAF R F93HS oJulgt
3) IMRE 9] H]&(Inverse Mill's Ratio)S <7 &t

FA AL olRo} A AT G VAL AY WG A
ChEh A A ol ol G AL AP WEEE AR Ak
Wolg] gaber, Ak A4S ALga 4 NG Fao Y W
2 A7 FA oA A%, G o9l WA, 2717} 091 A
Warge] ZaE WA Fe 99F WEIMR)IZF el H Ak Qv
sivolgie] ATl AN 7HA W A AN fHee 4 W
Gu el gk, ol dAAl S A FFuTE %,
Aok e AN 847 AP APHOE T ATt YA
AAo) 2L wGstr] Aol 53, ol ne] AFE wEo U
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