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An Analysis on the Determinants of Employed Labour
Quantity in the Fishing Industry

Tae-Hyun Kim*, Cheol-Hyung Park** and Jongoh Nam***

ABSTRACT : This study applied and compared Poisson model, negative binomial model, zero inflated
Poisson model, and zero inflated negative binomial model to estimate determinants of employed labour
quantity. To estimate each of models, this study used fisheries census data which were obtained at
microdata integrated service running by Statistics Korea. The study selected zero inflated negative
binomial model according to the Vuong test and Likelihood-ratio test. In addition, the study estimated
fishing village’s practical changes on employed labour quantity as analyzing changes from 2010 to 2015.
The results showed that the household with fishing vessels and high selling price had a significant effect
on decrease of the labour quantities. Meanwhile, the longer work experience of the household, the more
significant the increase in the labour quantities. In conclusion, this study presented that capitalized fishing
household and the acceleration of aging had a significant impact on the change in the labour quantities.

Keywords : Zero Inflated Binomial Model, Employed Labour Quantity, Fishing Village, Capitalization,
Aging

Received: April 23, 2018, Revised: June 21, 2018, Accepted: June 25, 2018,
* Doctor student, Department of Resource and Environmental Economics, Graduate School, Pukyong
National University, First author(e-mail: kth3106@hanmail.net)
** Professor, Division of Economics, College of Humanities and Social Sciences, Pukyong National
University, Coauthor(e-mail: chpark@pknu.ac.kr)
*** Associate Professor, Division of Economics, College of Humanities and Social Sciences, Pukyong
National University, Corresponding author(e-mail: namjo1234@pknu.ac.kr)

546



1z

r
HI

x
rhu

25 1960 T8 FE3Heck. of
dhot AAH 719 Q1T Z7 bl uf
%%aﬂﬂﬂEﬂﬁﬂ%%ﬂ%

.

o

2fubeto] of JE AR atelo] 4Rl A
o B2 Aol 2 o]9f 2l 8

+H P

N
i

-

1o

¥ ofN

Nog
u
o,
<t
oi
s
ri&
N
)
j;:l
msi'

°° ‘l)‘ o[N

2 e
e
=

o

ol
i
FIF
OfN

—'—/\]-7\]- =1967d 467,387

=2

i
o/ [
o
ks
(U8]
(9]
N}
N of
3

N oox ELorm R e

>.
2

r}‘. e

L

tlo &

J

AHI 1A

oN =2 XN

o
Al

Kl

o

o
)
=

¥
rr

[\
(]
O
off
uiC)
2 >

Ll JJr | mh2, o] Qo] A= QI 128,352, o] 7}
20104 =AFA LR} Bl sl & wf, o 7}Ql+t= 42,839,
o]7k4== 11,0367+ u} E3120159 A0 WAL 62,542, 2010
| tjv] 344U ZofuD), o ¢ 3ol &= 1R 3} Aol Aot Al gl Aol
o) et o, o591 191 41 o1 Aﬂ}%ns%oaﬂﬁi%ﬂﬁi%ﬂﬂi
13.1% = Solu} o] g x0] Frste AH= L Qe
o] 3t HS}= A4S 7|REO. & Sh= o AN Aute] JakS
Aok thA] W, ol kI k2t el HE AY S 5o B
FHORE Stz AMA AL o |SFE 7FA 9 AHE O = 5 TAA]7]= 7
S3PN7 5= 9tk B8, S4F REO| Qleleg BAl o2 el qleig

ofet ol 4% aonO&ﬂn@wQﬂmaaﬂ Sl 2 9

PF2A
L 54,7397}12 UE

L FN
rlr >
= m&

i
oy
B
ol
2

].

L

fllo
=)
Y
aby
2 X0
fr
2 ol
fo
o ok

<
e rlo
o
o rhv
N
N

A

B~
Sl
Y
e e

Lli
E
A

N

1
e
Ol
E
X
2
2£
=
o %2
2
Kl
o
SOV
= g A A 2

o o rfr o
o
=2

fo %
1o
A\
oN,
flo
&
1o
gf
I
&
e
ﬁ
4y
ox
et
4>
pacs
fr oX
oflt
lo
R
<
e o
i
pasy

2

ol
—_
2

>,

¥ 1o
2 ar _1% olo

(o]

5t e oA, TRl A} R 1 e
glof F o] b 29| BIBHE uIRF o} 7he) 165 Wshe] 2
2 o] gato] ]I HAR ke Ao gl Ao,

H e
ofl

£ K
ol

®

1) 2010139] o7}l 1711917, o7l 6577571, 4B H D 59.1419.

547



Bootstrap-DEAE- ¢]

d £](2016)=

Z
Ll

Y=, 4F

FAL

S
R

=

SEE R

_04

E7129

FEEEDED

w45

—_

9]

5]

Aolct. ol 9)2013)

-
.

o) ke

T3

Ql

o sy

%

7|E = d

-
fu

Fgatglck. Al 2]0012)

m

47} 79

k52 218 717 el ol wheh, 2=}l g Ake] of

29 vglo] W ashrt 24

=
[¢}

9]

= e

U] 32000 HERALE

= oAl o] wsh A

bl 3719 9](2005)%

oA o]

=
=

T2

& ol g3te] Ft

FRAT. A4=2.(2002)= 47 16 5(2002.6.) 0| A 17} 218}

Bt of ol el Aol

[¢]

.
43

%l

i

gaa
ol
T

—_—

e]

oy

3] whY Bl of i

1oz, o] 2

5

sl A2 22 A Al

249 A%

O_]:l"_
— ©

T2 4E7(2015)

RSl

A

A1 &
=1

i
Njo
!
g

oyl
7

Aol et

o
o
N

A
ol

S

bk 015220132

o0
T

Folr}. o)A 9](2013)

—~
o
xr
pild
E

ol

ﬂmo
NE
T

s

FA W )=

=
S

A
T

Fed g2l A= Ate] djsff &
k. 53] A= 2AF = A(0)9] AlEARE A2

R, 2upo] AN,

7= 3-Q
= 283

=}

—

ZELE

S

=0 P

S,

2 5o}

P A192(2012)

548



i

Fojrlgam

I3
pul

o]-g-f o

O
To°

olp

T
7o ok TR ol b I TR Rl
HLH T mo | Mol AR Mo | go M_o R ido| m | B <
DR I L A S e o I D o TN e
N o le) jm} L
T | ® T | K
T W= -
iz 3r .
< N =) <
T° B |E = |
o |9 L | " B
_WH_ E._O 7o) ;OL _z_l Ll‘_ —_
wmooN L W R Y
o= M = |T - W= | o
— pa— <R
A S I A I P b
o- o
Lol T e |B Bl | =0 N
e | e T BlelE |e|T|T
O o W P N R o D e e
HO o :t %.o O:._._ il 7.“_ = | 7o o ﬁT A
i E D F k- L
Bl w |ZF (B e s |
0 oo =l /e | %o MH |
o - Y R o = A = | 2O
—| B0 = 5o o ) " R i~
o el Dl N1 or | Ho <O
d | |w Ll |TEY s 79| ulr | EK
o gy I 1ol 7 K 4 Bl i P
o B | TH|YS  |R ||
uy ® o|o wo | EL | B R | ol op B
< |P op| | B ol =Ry S AR gt
A o EA R A A R -
a |a Eﬂﬁaﬂﬂmﬂﬂkrﬂo%ﬂﬁ%mo
WﬁT ojn o | A X~ & 2o | to ﬂodﬂ ) 3 r o
EE| oo BT i | 2 Y P
2P K| Z AR o e R | of X0 <k | oF| 9P | )
SR | o RO | R R | R B N ﬂo#@;ﬁﬁﬁa
B BB | N | OF[ T M AR KB |THE|X|A|T|T
2z 3s|ss 3|3 |38 3|8 g8
N N [S\Ne\| N N [S NN\ N NN AN

ol A A5 2AE o QFRAL ARE B

Faah T e el

5

2 Hyof vk

i

el
ﬂ@o

o
.qwo
o
olp
o
<o
H

2201032015 0] 12-88F A4 Q Qlu} 71 ¥ 3}of| o

o

549



EARNN ABHE 201087 20159 FHolAEFRAP] MEAR Yy,
2015139] of 7} L o] 7421 0] eI}, o] AlgHA AR, o} F A 7, A2k of 4 v
%73 59 GO 20104 thu] o 11,0007177k GHAsHck of 7l 20104
of ]3] 4%k 330 o] ghAste] of 128,000 0.2 Lehgh. AR Qo] st ol bl
8- Yol T 9l A2 20104 0.4%0] A 20159 0.3% 2 0.1%p 7451

(B 2) o7t H ool =2 (B9 © 5, ™ &, %)

TH 20104 20154 =2r
o}7} 66 55 V11
oj7}el 171 128 V43
. a2t 86 64 V21
o]z} 86 64 V22
A A-RH] o715 vl 0.4 0.3 70.1%p

AR 0 SA%, 20109 FHOIAFTEAE 2011 2015 FHOIYFTAL 2016.

AGAISE o17F15H= 2015 0~144]7F 2F 9,000, 15~64 47} oF 81,0007, 654
o]/ 2F 39,1007 C.= LRt 2010 tjH] 2 A5 = 7,000, 35,0007, 4007 0] &
oE Ao ekttt mYFe] A7 FA8) Sk ¢k A Bol A, 1A

o7IRIF T T/ uIE A EH 2010 654 o] AL 52 /1] 7F23.1%] A 2015
& 30.5%= 7.4%pu S715ke] o]&2] A2t st A whEel oL AUtk ok,
20159 9] F-9] AP = 58.04|= Lpehut ol o] AL} @A4fo] By 7iGekd Jlo s
o gk

550



2
_>I_
o
Y

2
Fo
o
HI
x

(B 3) H8ASE 712172t FA| 217 H|w (T M F, M, %)
T 2010 Sy 2015 Sy | AAJDT ETTE
| 171 100.0 128 100.0 V43 49,706 100.0
0~14A) 16 9.2 9 6.7 i 6,907 13.9
15~64A4 116 67.7 81 62.8 V35 36,230 72.9
65A] o]AF 39.5 23.1 39.1 30.5 V0.4 6,569 13.2
Zo) o9 | 533 58.0 N4 412

A= - BAA, 20109 FHolHE

20154 4=

Ahe Tl
ki, 1,000~3,000%F ¢ v

g o7
u]to] 20.9%, 1

Hygs g
1__ =

9]

fad

B, 1

ZAL 2011, 201549 o FEZAL 2016.

004} ¢ mjuto] 47.1%= 714 uk
o]*go] 11.8% 20 2 el 20104

o] 2015 ool ¥ E-2 Abw s, 30005 2 W]l of7ke] )
23} Hk, 5,000 9 0]4FQl o710 H]F-L 5 4%p S5l A,

F=2.7%p A

(B 4) 2HT BOSAY O} (T B, %)
- " 120~ | 1.000- | 3.000~ | 5.000~ | 19 9
]_ 1o o b b b - 1=
A= | WA | ge (12071 00 | 3000 | 5000 |19 @ | olar
66 1 4 28 16 6 5 6
2010
100.0) | (1.0) | 68 | @419 | @41) | O7 | &1 | (84
55 1 4 21 11 6 6 6
20154¢
1000) | 22) | 66 | (382) | 209 | (0. | (0.1 | (11.8)
A= - EAA, 20100 =Ho]HG&ZFAL 2011. 201539 =Yo]Y&FA} 2016.

AA| o)7} & e oldE B3t o]7) H[-&-2 20104 55.4%0°]A] 20159 59.3%=
3.9%p oW o] T2 u|vt 2F FE ol B o)7F Ble20.3%p H4gt vHiA, 5
o] 4l 5E o)A} HG 0]7} H] &2 13.1%E 2010 0] B]&] 2.7%p =713}t <3 6>
of A FAA HA R FEE A EH 20159 3ha o4 o7F 529] Bl 34.6% =,

20103 28.5%X t} 6.1%p =715} T

551



(B 5) S8M d=E-E4E o7} 2 H| ( M B, %)
Aw o | TEOM e moy | ase | ser0m | 10% o
! s | 2E Y £ £ | 108 ol
66 36 I8 1 5 2
20109
(1000) | (554 27.5) (17.5) (74) (3.0)
55 33 15 10 5 2
20154
(1000) | (594 27.2) (19.1) ©92) (3.9)
A= 0 FAA, 20109 FHAGERAL 2011, 20154 sHOIPFRAL 2016.
(B 6) A=H-QUAHXMY o7} £ H|lW (T @ ™ 5, %)
ol A | lha "%t | 13ha 36ha | 6-10ha | 10ha o4
2 1 5 3 i 2
2010
(1000) | @77 (23.8) (12.8) 5.7) (10.0)
16 6 4 2 | 2
20154
(1000) | (9.1 (26.2) (14.5) (7.5) (12.6)

AR 0 SAA, 20109 FHAAYFTZAL 2011 20159 FHOIYETZAL 2016.

TRk HelF UEh of 7l Yl o7kl Al S0l EaL Ale
FSol AABl= ]2 S7FHAL ek T o7kl -9] 9] 1P o] 58.

Hop A2 wefof] o] & 9] Ao} A2 Aghtt 7I5eE AR ot v
O 2 A 2o Hep} 2a 4 YERAL k= otk L2 el 5,000
o o7+ HIF S7tet oAl Efrolvtel vl A W i A A HEde

A o7k ulge] 571 52 5 4 Urk

. 7Rxtz 2| o|2% uiZ

Selutet of 7H= e sio] GAaka 717 do] ol 9lo] FAREEA Folge] ufet d
©0] FAAE TGS h 397 ek whebd B4 Qe 0] S et gl

Rt DB 09] $ES FHY BHS FT 1 FEUSE 2 REE T}

552



=]

b LN

AR EIRR I PO L
Fo] Um}7] 2ol 5o thsto] S@ 2ol Byt ol SEARIS 71 g3HK Cameron &

Trivedi, 1986).

F(Vly) = Pr(y=y)= w yi=0.1.2, - W

p=exp(Bz,), i=0,1,2 . 2)

71 A (DA f(Yy;) = ot el Y7 57k obd Ay, dha 7 o

ou|stal, ¢! 0!1=1¢] 3, =y X (y—1) X (y—2) x--x2x 1S 2Ju|3tHGujarati,

SEA|E, Zolg R oA 7P Sk 2 F EA 2 F Hato] ARt 7Y
W77 7] Fom, 7Hgo] WhEEA] of o K 5749 Aade A He
of gt 272) o) WojHith. 2, dikH e T AR Bito] 2718 WS 23}
BHe TALE 2 44 T3 242 9t Gurmu & Trivedi, 1996).

e EARS AR gtol T A] gk Aol 0]t 02) 2e]o] ]3] 22 %] 5i(Cameron
& Trivedi, 1986; Dean & Lawless, 1989; Sheu Hu, Keeler & Sung, 2004), =& =7 9]
aede Al Bt otz Aol FAA dsol digt A=A o] wAlE AR

CH(Karlafitis & Tarko, 1998).

553



| =7 6‘]-0:] e BARS 6H7§ SFcH(Anderson, 2010; Sheu et al., 2004). & of T} =5
o] TAfs=A] A= A (4)2F Zol SwAte] 7HE AR Sl AT o714
7HA(Ho)2 o = 00, thH7HE(H )2 a > 0°]t-

Var(yﬂxi) = E(yzlxl) + CVQE(?JA@,) 4)

ol g -2 FolH g of ]3] UNHAo|m, FAHES 4851, a 7H0 O 475}
v 1 me mold wy o Sels}) Hirk 4] (5)9)4 Alpha(a) HIHEES w2
= B SE Uk, o]7]A] 1( + )= A4 Q1420] A4 (factorial) o] 2 -} 2

A S A SHHPravin K. et al., 2008).

I'(a 1+yz) a ! “ 2% .
p (Y y1|lu’17 ) -1 -1 -1 (5)
I( Wy, +1) o "+ W+ o

WOk FARFE IG5 G A, BE EolbRPolA] o 2421 09] HERYS
At orE A BE2d 7Es/d o] olnk ol A7 09 3ol £ 7|7k gk w<egt 3
45 ou|g ZHQ oJu}o) 3ZolR & (ZIP: Zero Inflated Poisson)S -8k 4=~ QI
(Greene, 1994; Gurmu & Trivedi, 1996).

y; ~ 0, p; ShEof| A] (6)

~ Poisson(y;), (1—p;) ¢ &4 (y; =0,1,2,3...)

ezi’y
o=

JEEY i 2iry
1+e*”

A (6)°14 0 = p; = 1209 ghollA Foj A= doehgo|n, 1, > 02 ZEokS 2
of Batoltt. oluf| FEF L= ofel 4 (T)¥} o] A3, p; o] FE oA A A e

554



%%fﬂAH%1%4Zdﬂ%iﬂ%iﬁ%iﬁﬁﬂ%ﬂﬂﬂEQ%ii%%
oA = Ae 7Hg gt
Pr(y,=0)=p;+ (1 —pexp(—y,) (7
Priy,=k)=( pi)exp( ]5')(”’) k=1,2,3

A1 (8)Ql 219 =g gkttt o 7)1 w;= 7FaA]
(weights)E, F= 23] 113 9] 93}x(the inverse of the logit link) £, S&=y, = 0 o &

Inz= Y wIn[F(E)+{1- F&)}exp(—p,)] (8)

iE9

+ 2w, [In{1— FE) =N+ €ly,~ n(y)]

iZ S

o, Ef =uz,/+ offsetf, & =zy+offset]

o
T

<!
29
of»
I'D
j;
—|—‘

R R uhel ol = AL £AE 7Hs ]
FBYL MRS Eoldnao] 4
2]3}7] 913 =g o|ch(Sheu
etal, 2004). G749 Lol FRFL o] 4] (14)9] IS EF4S Hhso=A

oo
i)
=)
ue
o=
QL
rir
—n
N
N
)
Fd
2L
ro
1=
f
i o
[
T
of
i
o9
o
N

nz=YwIn[FE)+{1-FEe))pr] + Dw,nf1 - F&)} ©)

eS8 iz S
+Inr(m+y;)—Inl(y,+1)—Inl(m)+mlnp, + y,In (1 —p,)]

thm=1/a,p,=1/(1+ o), p; = exp (&)

555



471 71 Yo Bl HSS Fo RS AT ot oo e By
ol BFAdE 2 SutE AAE ANE 4= Utk

A= 2ol 5 EA5H7] flaliA 201092 2015E o] T S o= dEx
AR FEE s g2t m 7} E Qi) SEA| R nfo| L mH| o] Bl S |20l A Al gt
H AR 2010 o) I 0] 74e}2015 o) Y o 747F A = LA 51A] kot aljd &
A& AAIBHA] Sok= gHAI7E itk whebA] 2 Aol A= e IS A H | i)
SRS ZYsHa, 7PHS5E 28510 2010120150 o] WSt tj o)) AL A| =5}
e} A2 0= ofef o] A (10)-> 20101 ¥} 20157 o] A1-8-7F J7 A2 LephlTh

20104 : Y, = oy + 3, X; +¢; (10)

20154 1 Y, = a, + 3. X; +¢;

B AT=201087H20159) RS EYSHIL, 7SS g sto] WS
=

1=}
sk webd 20109 9] 9Dy =0,20159 9] A8 Dy = 1] 7FHSE =964 4] (1)
=2 271 2je] Hrt. &, Dy = 091201013 2] R Aol A =R Ha(X) 9] A= 5]
A9k, Dy = 191201513 2 B A of| A S5 (X)) &f A= 20109 9] Al gl Hs}
T AP EAR B + oD, 7FHrk
Y, = a+4D;+ X, + DX, + ¢, (11)

2 A= o7k 8 AR RS wAEH] Hste] FAA wiol Az ol 3t
A H]2(MDIS: Microdata Integrated Service) | A A|5-8l+=2010d 1} 2015 2] 3fj<=H
A ARS AL AR E A o AREoF AT 201092 5 65,5119 2 T FE A=
= A5 65,487 FEZ, 201592 £ 54,793 0] & T FHEH AR E A ]9 54,483

TS B BgSteck

556



Aol A E FE5HrE L8 Employee)o|H, SR
74952 o P Ar o F(Business), 35>(Edu), 73 Y

24=(Household), 654] o]A4} i1
(Sex), A AkAk

27 7

A7 T o] FHO1d), e H(Sales), 7
& 6] X(Union), o] A H-G-0] F(Vessel) =

R Y7 A (Age),

2] EA(Exp), 717
37| g

49
3=

GELTE

(H7) S5He =8H
W 2 a1y FEf
T4 -8 (Employee) A
21 (Age) 222}
o} Aby o F{Business) =1
WS4 (Ede) AL
SA E(Exp) AL
Sojus 7F-¥4(Household) L2}
654 o] 117 oJH(0ld) =kl
Z-vhilj5-2l(Sales) AFHE S9A%%
/d'H(Sex) o]
A ARy 22 2] o] o] F(Union) o]
o] A = -0 F(Vessel) o]

T4 -85 Employee)> 118 7|7t Aakglo] gF &)l &k o] 717} & gl o]
gt 189 7 ok QY E B AT o i AFY o F(Business)=
AR A, ks A A, A A Y, AR 7R, ol AR E H Y 5,
WA i ol SERE o171t ¥ 2] 92 o7k Uitk ws(Edu)-S 1=¢HE
o, 2=%-55h, 3=535}0, 4=115-3k 1L, 5=t SH(4 A A | qh), 6=t st (4 A A o], 7=
sk AAL 8=tfi et HIALR ~LEsho] FAof] &8-513i Tt A4 2] (Union)-2
TH g, A =, Jo 2R, LRIEARL, oA, 71EF g3l Zrtsh= o
71} T A] o2 o) 7k= Uit o AbmAY F-3hil - <H(Sales)-2 201013 112015 9
ZVZE 1170 Alg 20 127 Al E7ko] 2A)skar Qe &2 Aol A= A8 5

3) 20108 =gk gle, 2=1209F ¢ mjuk, 3=120~3009F Y, 4=300~500

6=1,000~2,0005F ¢, 7=2,000~3,000%7+ ¢,
11=2¢] 9 o]A4tolH, 201592 11=2~5¢]

557

8=3,000~5,0009F 91 9=5,0000F A~19] Y. 10=1~22]
9, 12=59] ¢ ojatog A uw Zylm

vk 9, 5=500~1,0009F

[e]
RIS ) _da

(e}
=



ke ZEatlon, 9= == 4 gle 5 1207 9 nuhe- 1207 Yo =, 2
o ¢l o2 20] glog 59 91 oj4kL 50] Yo = Fpgal e}
(# 8) 7|z & 7t e

A= T Bt zzad | Axd 29t
Employee 0.9780 3.3763 0 199

Age 59.1214 10.7167 20 94

Edu 2.7247 1.1326 1 8

20104

Exp 29.3516 14.5521 1 74

Household 2.5993 1.2629 1 13

Sales 31,046 48,406 0 200,000

Employee 1.1765 5.0723 0 362

Age 62.0003 10.7474 21 95

Edu 2.8509 1.1323 1 6

20154

Exp 29.7315 15.2018 1 76

Household 2.3387 1.1132 1 14

Sales 49,754 97,498 0 500,000
o BN 0 1 09] Hj& 19] vj&
Business 38,463 27,024 58.73% 41.27%

old 44258 21,229 67.58% 32.42%

20104 Sex 15,043 50,444 22.97% 77.03%
Union 12,317 53,170 18.81% 81.19%

Vessel 28,878 36,609 44.10% 55.90%

Business 29,634 24,849 54.39% 45.61%

old 31,412 23,071 57.65% 42.35%

20154 Sex 10,814 43,669 19.85% 80.15%
Union 9,869 44,614 18.11% 81.89%

Vessel 21,894 32,589 40.19% 59.81%

7} wige 7| 2 EA RO 2 B4m Sl 1 7 70] 2010 0.9780,2015 1.17650] 1,
FEWA= 337637} 5.0723 0 & LpeRgT) of 7|4 201093} 2015 9] A8 Rt
217k9] BAK(113994,25.7282)0] 7| AL A TS Bk 53] 2 BAlo] AHgT %
Ge 18010] Gl 97 HA TEA|42¢] 19,9709 Z 76.83%2 24|51



(# 9) B&Hp0 =X
LG He e [
0 92,169 76.83 76.83
1 5,999 5.00 81.83
2 6,246 5.21 87.03
3 4,773 3.98 91.01
4 2,868 2.39 93.40
5 1,791 1.49 94.90
362 1 0.00 100.00
3HA| 119,970 100.00 -
2 29 34
URFA Q1 7R R O] 7 - 3Lol w325 B-8-510] 3] 2AlS ARt Ege
E4 i oA Aeshalol] 2ok 25 E-81t I HRA S 2 F B =4
rto] AAGIth= 7 o] Utk shAINE 7HEAbR o] A9 2 RAko] 2R Bt
o} 2 79 = )AL (Overdispersion) 7} £ 5H= 297} Bt Qukzo)g} 8k 4= 9]
szolS Y of| el rh27t EA S B -F- 2ol & E8-5to] AE F45H &

&o}315o] Alpha(a) 2 LHERHT oF&T]
&

Q1] glrhiz o] 1A 5 76.83%2 242

(E 10) 28 =FANHE

Ax H > Poisson Negative Binomial ZIP ZINB

Household 0.0114* 0.0018 0.0146™* 0.0104
(0.0003) (0.8293) (0.0000) (0.1506)
2 Vessel 1.2516™* 1.6265 0.3446*** 0.3102**
0 (0.0000) (0.0000) (0.0000) (0.0000)
1 Sales 0.0000*** 0.0000"** 0.0000™** 0.0000™**
0 (0.0000) (0.0000) (0.0000) (0.0000)

. 0.0118 0.0215 0.0009 -0.0371

Union

(0.3123) (0.4346) (0.9432) (0.1549)

4) 7 AT RE 20109 BE3] 6548770 F 50,199/ 76.65%, 2015 FE%] 54,4837 % 41,9707}

z}
2 77.03%E AAE-
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(E 10) 28 =XZAHE (Continued)
Ax H Poisson Negative Binomial ZIP ZINB
Business 0.1277° 0.1233" 0.0911" 0.0717"
(0.0000) (0.0000) (0.0000) (0.0001)
Exp ~0.0058" 20.0107* 20.0009** £0.0028"
(0.0000) (0.0000) (0.0401) (0.0038)
Sox 0.1994"* 03319 20.1080 -0.0370
) (0.0000) (0.0000) (0.0000) (0.3877)
0 A 0.0063"** 0.0003 0.0108" 0.0117"
1 £e (0.0000) (0.8895) (0.0000) (0.0000)
0 Ed 0.1327" 0.1379" 0.0882"** 0.0865"*
(0.0000) (0.0000) (0.0000) (0.0000)
ol 02134 0.2094" 20,0677 20.0963"
(0.0000) (0.0000) (0.0000) (0.0057)
Cons 276917 22,9867 03227 20,6458
(0.0000) (0.0000) (0.0000) (0.0000)
0.0148" 20.0011 20,0239 0.0121
4 Household (0.0015) (0.9349) (0.0000) (0.2628)
Avessel 0.4160™ 207747 20,5980 20.8406™
(0.0000) (0.0000) (0.0000) (0.0000)
-0.0000°" 20.0000" -0.0000" -0.0000
A Sales
(0.0000) (0.0000) (0.0000) (0.0000)
AUnion 0.1968"* 0.2592"* 0.0729"* 0.1361"
(0.0000) (0.0000) (0.0000) (0.0003)
A Business 0.0630°** 0.0878"* 0.0326™ 0.0719"
(0.0000) (0.0028) (0.0061) (0.0057)
H 0.0081°" 0.0119" 000437 0.0065"
s} AExp
o (0.0000) (0.0000) (0.0000) (0.0000)
= Asex 0.1079"** 0.1690"* 0.0255 -0.1029°
(0.0001) (0.0008) (0.3394) (0.0801)
-0.0061° 20.0089" 20.0044" -0.0035
A Age
(0.0000) (0.0007) (0.0000) (0.1182)
AEdy -0.0020 20,0457 20,0480 -0.0299*
(0.7300) (0.0062) (0.0000) (0.0339)
Aou 0.0137 20.1015" 0.0235 0.0351
(0.5060) (0.0384) (0.2718) (0.4446)
Vear 0.70417 1.1226™ 1.1292" 1.1225"
(0.0000) (0.0000) (0.0000) (0.0000)
3.60137 1.0272"
Alpha (0.0000) (0.0000)
Vuong statistics 35.42 36.40""
e 150,000.00°** 72,000.00°*
Log-likelihood function |  -191,941.14 ~115,789.59 ~139,148.80 ~104,030.80

AN NN

3¢ A

1 :*** *k *o 7}.7]. 1% 5% 10%_4 _n__q/\xo ]_4,1:/}_1,“
2 . ""’i o]_o O 4/\2 (e} L}-E]—u']
2 Alpha} 021 Folgmat 00] ofd Zolgmyge] SEuHYS
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ol T} 97 Solahu e 245k WA, Gupe) Eolbm gt Uy ol
S350 34 AHH Vuong 14 AL 35422 24 Hol whe} 1%9] £-]
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o] ]3] Heet w0 Uepdth theo.R, Jutel Solauynt olauy o
S DA Vuong 17 BABE 36402 30| 1%9] FoleEolA F 1
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tHe RS 7)2stel Gate) Solabmae] o) Eolbmaol uls) e A
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Btich 2 YALE B} F4 o] Bt
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ateick

5) Vuong 44 713 (Vuong, 1980)& Bo$RYst golgugol AT F& Gale) Bobngolt
Qo) Solgtuyo] HAAE AR ghom 1960]4dold Gl B el .

561



o
i
el
i
I
1

In
o
to

(B 1) S0t S0|¢2Ho| st &A1 Ant
A= ¥t At w7oR folrE
Household 0.0071 0.0077 0.3540
Vessel 0.6883" 0.0404 0.0000
Sales 1.81E-5"" 0.0000 0.0000
5 Union -0.0136 0.0274 0.6190
0 Business 0.1241+ 0.0208 0.0000
1 Exp -0.0045° 0.0010 0.0000
0 Sex -0.0629 0.0448 0.1600
Age 0.0069"** 0.0017 0.0000
Edu 0.1222" 0.0103 0.0000
old -0.0722° 0.0345 0.0360
A Household -0.0130 0.0116 0.2630
A Vessel -0.9566"" 0.0330 0.0000
A Sales 4. 6E-6"* 0.0000 0.0000
A Union 0.1481+ 0.0434 0.0010
1 A\ Business 0.0789** 0.0296 0.0080
3} AExp 0.0070"** 0.0014 0.0000
= A Sex -0.1107* 0.0601 0.0650
AAge -0.0037 0.0024 0.1180
AEdu -0.0322 0.0152 0.0340
AOId 0.0383 0.0509 0.4530
A Year 14543+ 0.3355 0.0000
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A B R 28-S 0.00697 57w 7|0, T jar(Edu)o] 3 oA =2 oj7y
2 1185F20.1222% SV 7| &= Ao 2 YERT

ChE.0 2, 201040] TGS A7 218 8102 HGF9] HH(Exp)o]
o 2 T-8-55-20.00457 ZHAA]7| o, A P57 }65/\1] o] 1 o)7K0ld)2] B
“1914) 91 of 7l ) TGS 0.0722% FAA 7| A O R pekitet. of /)4 1
e A B0l il 22 A g A0 2 elstn, A7
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2010 0] o A1-& 714 o 718] 3185821 0.6883 o] A L FHSHE( A Vessel) Q1 0.9566
wRE g

A A, ATt 0 &2 7822 0.2683 7HAA| 7| 2o 2 Lepyte) 2015
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gt 2010%101]{— om oFA) A= QAT <4=512010 thH] 2015 o) vzt
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w2 182591 0.1222 o A 1 HIH(AEdu) ¢l 0.0322 W WHE-S A A, iAo
2 0892 0.099 o Z7H71E Ao vehgon, 201540 o] #E YA
(Business) S 7HA| 1L gli= o 7H= 20104 o]Q] T Ad#| o] w8l
71 W3 ABusiness) 2l 0.0789 TS =71XA, A1fA o7 1832 0.203F T

F7HAI71 A2 by,

10 oﬁ

v.ZE

3 QA= of7be] gl n] A 2.0l AT3] $19 201097201509 o]l %
2 A 2E Fste] B AN FEU47L MbAS ol B2, A Folbn
g2 Ashgon], aro] Bauch 2 HpHEA o] et SolGRY S F45)
Gk B3k A7he 9 715749 5o Aolow meeo] gl 4971 76.83%: Lt
U kel ok maat uk) SolPmeS S el HAE A7) 4714

M
i
i)
i)
of
i)
oS
mlo
0
]
K
ol
10
ot
)
‘:op

& 2015d0] 014 7171 o] 7K Vessel) =
2010 of4lZ 7hxl o} 7}o]] wlel] I8 02683 HrAA7|= AL R LERT oM,

564



olF oj7to] mjEd(Sales)o] Wit o F7FdH IEFE 0.01357 S7HA717]= 8t
U 7 Bk 0] 742 918l T Z7FE-2-0.0046 M 7Hadts A o2

20153 o 2AL Aol A LrEfLER O] AEshd o}7)e] SRR ]l i%%Ol =
o= Aol 7]¢IRt A2 debenh 7L 201093 v w3 o B Y

B3l S7FE5 0.0025 S O B2 S 185k A0 2 YT
TAIY Y S7he STt oA B R Ag 2 S Jlolet e shAIRE, 2015
ol S A7 0] 58.04, 65A] o 7 G+ Hl&] 30 =
1SS W A Tk = AL 7S 7HA =, o= A HC =2 5

Yo7t A F S AT 1§ LS ST whzolk

=)
o,

ol
jai)
o
i
o
ol
o
1
i
iJ
d
e
Q,
-4
rir
2
2
o
N
_>|L
i)

7F okt —ol o1 =5 ﬂ% 0] %01 A7es 9 715
ke patelel dAS ] sl ) SolRB S 5
Afolell WSSz of & B of7he] 543 A3 0 2 9rs] Motk Holth £o.2 of¢)

At AR AR 7HE, Ate40] 71, &5, oA, 01714, ol ¢
A R 5 5 W2 aQlo] o8 GRFE WO n R o Aol ol5 AhSS
&

Pfslt B gL o] §3to] ATE 2 Bash ik

[References]
A8, “FHY ol ARG S 835t FE2AY A AAEE2 A FALE|eH

B, Tel=t i A7 s 2], AR9A A3, 2015, pp. 488~502.

154 - 3, “Bootstrap-DEAS ©]-8-3F 3l|QFmAl Q1A 80 384 E4of st
A, 122217 oglﬁﬁj, 248 A1Z, 2016, pp. 63~86.

DA, ASALLE S o] 83 SR o kol Bek 41T, ek ofatel
MApskelett, 2011,

i

565



- olgHA], ARFAEAIE - o] 23} EViews/Excel €833, AlTLutza]X, 2013.

IR LW - AAY - 1A, “AlAIRE BASHE Al soldd 4= 2Rt 7 =
T 9 wSAT 2A, AFEALA, FEeAREE, 2012,

ulolAl- R WA, 7| 2EAS} 3754 STATA, @ 2|Zu]t]o], 2015.

AQE, “AAFSA] 2] FHEP Y vl At - FAFY sHEE e R, Ak
SHAAA AT, A1 A4S, 2012, pp.981~998.

olFd- A=, et oA o A SRl A G, A4 Al
3, 2013, pp. 47~60.

o], “2lHel o}¢] WA S| T AT - AFEES Abel| =, FFoheta wgeha
o, HARHS=E. 2009.

ol “WFTRAYRY T 09 SHS EUTT BFo U A - =ATES A
g2, Tsford AT, AR8H A1E, 2013, pp. 59~81.

o4, “o7teE A% AR FARY | W A, THFATFAE, AR6H ABE,
2012, pp. 51~66.

o[FA - F LA, 2R NS H0)9 FHANE I3 BH S v
57 FANY AT, T BARADT, A28 A2, 2013, pp, 281-307.

e, <ol E ARl A, [4AHIT, A16F, 2002, pp. 24-46.

AFE, TRRREE 0|8 A8 HIgkE SoiAe] HelRA, Rl e AR AL,
A234E Al2Z, 2014. pp, 331~347.

A, 120108 HYoldFRAh, 2011

FAA, 20159 Sl dF2A, 2016,

719 e T4, “old A et B4 B AY AT : o]kl TE FHOR, A
HILA, s A7 g, 2005.

Anderson, D. M., “Estimating the economic value of ice climbing in Hyalite Canyon: An
application of travel cost count data models that account for excess zeros”, Journal of
Environment Management, Vol. 91, No. 4, 2010, pp. 1012~1020.

Cameron, A. C. and Trivedi, P. K., “Econometrics models based on count data: Comparisons
and applications of some estimators and tests”, Journal of Applied Econometrics, Vol.
1, 1986, pp. 29~53.

Cameron, A. C. and Trivedi, P. K., Microeconometrics Using Stata, Stata Press, 2009.

566



Gujarati, Damodar., Econometrics by Example. 2" Edition, Sigmapress.co.kr, 2016.

Dean, C. and Lawless, J. F., “Tests for detecting overdispersion in Poisson regression
models”, Journal of the American Statistical Association, Vol. 84, No. 406, 1989, pp.
467~472.

Greene, W. H., “Accounting for excess zeros and sample selection in Poisson and negative
binomial regression models”, Department of Economics Working paper, New York
University, 1994.

Gurmu, S. and P. Trivedi., “Excess zeros in count models for recreational trips”, Journal
of Business and Economics Statistics, Vol. 14, No. 4, 1996, pp. 469~477.

Karlafitis, M. G. and Tarko, A. P. “Heterogeneity considerations in accident modeling.
Accident Analysis and Prevention, Vol. 30, No. 4, 1998, pp. 425~433.

Sheu, M. L., Hu, T. W., EKeeler T., Ong, M. and Sung, H, Y., “The effect of a major
cigarette price change on smoking behavior in California: a zero-inflated negative
binomial model”, Health Econ, Vol. 13, 2004, pp. 781~791.

Stata press, Stata 14.2 base reference manual, 2015.

Vuong, Q. H., “Likelihood ratio tests for model selection and non-nested hypothesis”,

Econometrica, Vol. 57, 1989, pp. 307~333.

567





