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Estimation of the Economic Value of Namhae Sangju Eunmorae Beach
using Count Data Models
- An Analysis based on Traffic Cost -

Yu hee Choi

Department of Applied Economics, The Graduate School,
Pukyong National University

Abstract

The purpose of this study is to estimate the economic value of Sangju
Eunmorae Beach using count data model and Travel cost analysis(TCM).
To estimate the economic value, a survey was conducted at Sangju
Enmorae Beach, and a total of 307 samples could be secured. In the
questionnaires, respondents are asked about the factors which have an
influence on the number. of wisits, for example, average monthly wages,
travel cost, age, the preference of seafood eating, local seafood purchase,
ocean leisure/sports when respondents visit Sangju Eunmorae Beach, asset
income, the gender of children, etc. Unlike other studies, respondents are
asked not for the number of visits per year but for the number of visits
per three years and five years.

To estimate the economic value of Namhae Eunmorae Beach, travel
cost is classified with three cases, TCl, TC2 and TC3. TCI1 is computed
based on distance from residence to Namhae Eunmorae Beach and cost of
fuel. TC2 is computed by adding TC1, toll fee and depreciation cost of
tire. TC3 includes TC2 with the opportunity cost of travel time.

Considering on-site survey and the non-existent over dispersion in
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data set, zero-truncated Poisson model has been employed. Based on the
results from zero-truncated Poisson, economic value is estimated in
Travel cost analysis.

When four models(the model with the number of visits per 3years or
byears, and the one with whether child(male) variable employed or not)
are compared, the model with the number of visits per three years and
except for childimale) is most proper model in this study. Variables are
significant at 1%, 5%, 10% level each. Income, marine leisure/sport,
purchasing local product, age and the gender of children variables have a
positive influence on the number of visits. On the other hand, travel cost
and seafood eating variables have negative influence on the number of
Visits.

Economic value of Sangju Eunmorae Beach is 43,505won with TCI1
model, 50,388won with TCZ2 model, and 109,214won with TC3 model per
person per year. The total economic value of Sangju Eunmorae Beach is
713,422,888 thousands won in TCl model, 826,296,030 thousands won in
TC2 model, and 1,790,956,811 thousands won in TC3 model per year at
2% discount rate. At 4% discount rate, the total economic value of
Sangju Eunmorae - Beach. is 363,705,786 thousands won in TCl model,
421,248,956 thousands -~ won —in  TC2 'model, and 913,036,805 thousands

won in TC3 model per year.
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=

1) d=Y 7}4 =3 (Hedonic Price Model)
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=
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= st Wt 1% S7HS W ArbA] e Wshl e ofwshA A

h’lpe = ao+a11n01 ‘|‘Oé2h’102 +—|—anlnCn };1] (3_2)

=

o
N

F4 23L& ti71d(Air quality)? 22 £ #44(Environmental
amenities) & Z7FX|ET ofygt 83 FAbE, AEAb, okl &9 A F4
SO o]&Ha ok I 9= Ridker and Henning(1967)3 Nourse(1967)+
=Y RES olgs) FE A trdo] R mAle dEFE 4

§)tHHaab and McConnell, 2002). 3t Griliches(1971)& AFa3ke] F4 A}o|

otk Ea iAol WS GF EAL B, AL AT 53 gol FH
AE vgoR AL AR, olF B3 4L # JE HANE Wt B

2) 7HE7HAHZH

7713 2 (Contingent  valuation method, CVM)2 7417 (Hypothetical
market) S A3, 7HIAAA ARIATE 2ARLle] AEE oEA eI
AEAPPEe S8 248k 7I¥eltth Ciriacy-Wantrup(1592)= 7Hg7HA

A2ge oz A AaA HHE S3sed oled + 9

_‘|7_
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= ode AL, Davis(1963)o] &3] HAE o] §HATH(FE,
1994).

HIA A S 7HAE #4357 A 7IHez & oA JHAVE dH.
M AEe)A FEH (open-ended willingness-to-pay method)2 &%
A=A 58 Azt AAETAS HF Eolie UHoE U
o7k dAsA dete e 1y e 245 A SAUTG Lol
o] o] &H

AEEG 2 #HAY EZ Y (Closed-ended iterative bidding

method)& SAAS e ABIAZAL WBHA AA, AR5 @
. 2AE Age] TS AANE

= 5tH, 2 =9 disl <
]

Aol BWe T A% FAL 234 AYstel $HAT B3

3 & (Dichotomous-choice method), AAIE EAHAse] FFz
Aol s 71 AEske EHAAFTE 71 Qolsts A2 =3J7HA
=5 AASESE st= 948 (Contingent ranking method), 574
== ddsta 11 T SEAVE F
5 fFE35te A E7FEH (Payment
card method) 5°| Ath

THEMAATH L ARSI E FAst=H o F&SHAT BIARETL
A 549 A HsiMe B =AY £AE 7R Ao A EFE
o] FFe A=&dd B & T A= FE= A= W
gt 7HA F4 AU g8 v £23 A A¥e A= s
 Zol A= 7HEA 9 (Hypotheticallity bias)7} A7 = g},
oole] AE ol FHACNA &7 wWEol A= THA W
(Neutrality bias), FAAZ 22 7/i0e &xd AGES vIE Fot=
AUSI A AAZE §lo] el F oJApE A o] o] FoR|A] ot LAY
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rli

B A9 HO(Judgement bias), HAZF AANA FE7F HFo=
AA ko] g 7HAE 4 Ee HiEris] defrt dAsHA He A
2 Y el (Strategic behavior)e] A & ¥ (Bias)7} HA T + AT
7HEAE R ARl tigk AWl oES sliof sk = FUA S
A HelE v e itk 28y 28 e HUS 8ol FHEA A&
ge WA AA et 54 Arde] AR @7F tidAstel tiek BEE
ZAAEHAl Alud o A= WS Had & 5 AR S, 2004).

1 dm

= i

3) 38L& ZH(Travel Cost Method)

I, AT, F9A 5 AAAAEL 7inte g st BAGAYAS AJA o] 3
dEol A ol AMREIAYUF ol 1 7Hx7F A BriET] oY
ok olu] FE oPH|-&H I H(Travel cost method, TCM)°] &&=, H]
AZA SR Az ol ghs 7S H7ksta ke A E At wE
Heols FAHsA "ok

AR v o A T (Public lands)] ©]&H ol thal E=40] dojud

o
©)

odh

A A AR EHEH e wAZA S TR E Hrlelr] g W

2 19479 dlE& ¥ " (Harold Hotelling)oll ~SJall 1 7ido] Ao =
A XA, AP EHEHL Fo| Clawson(1959), Knetsch(1963)ol 2
3 o]2H g HS HEHI Huwst HJATHFETE, 2008). 1Y TS
B ofgnj &g IHel FE Y FY, sTE T ok #adeld A
o] WX & Hrtsted A89 A7t w2, H2 sWelAE o9 #H
H A7 AAH FUreka ATHE SR, 2007, {37, 2008; A E-2, 2012).

AP GHIHLS FEAES &

dojdthe A& HAZ ot o BEAEC] AESE APH| &S 1
Ao Ao th3 AEg]Aow By YA F7, 2004). o B &
AR F7(2004)2 A HHA7MA] & AP &30 &) AT

o

7) C. H. Timothy and K. E. McConnell, !Valuing Environmental and Natural
Resources; , Edward Elgar, 2002, p.137.
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°2 U=

(Zonal travel cost

(€]

REW, JATe] 7]

=R
=

(Individual travel cost model)
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H
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o8 BAA7A Aol wet B sje) T

2 off ZAA A BA

!

_L
=

o & o]

=

5171
gl o]

[}

T

dAH 7 E F4

stA =l

el 23 o] Brown and Nawas(1973)2] 7l o n]&

-

o] THF&7d, 2008).

S

Ao 2

A7F EAy
i

°
yi

of o

L1

T 7

-

'U(pt’ m’ q) P e e s ceresesalosesaagh cnennene

o

Ty Ao A
HFEabo] Q1A xpol 7t AHAIAl H

T

) Y

2

[}

, 2007).
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o
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]

SHAl BTk
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84
H

°

SRFNA EA
A AoHEE3E 9] 211, 2008).

°

<

X

sl ameron an rivedi, ; S, .
Al "H(C d Trivedi, 1986; 47, 2004

°

g, ol

T
) Y

!
9] (Bias)7} =AY

°

IN;
:

A EA37E He, old) 0=

2. 3AH 24714

1=

[

ol i T o ST I 5
UNIC) o " K = i « Ay
Z ok W N N g < )
= 2 X I
AR T 5 e “ i
T S o e el A on : Lw,. o
g w .= G
RN NE s Wb
S (NI ° : T
0 v &~ = oy : o T
T 5/8 w3 . 4 ~ "o
T 5L = > - B “ T
ey s - N 5or
g .o an Jmn S . T - w9
P B S a ) AN ™ B < T %
IR g N TR LT W
nf =80 | § g o FE o oohe £ < o
a | 2 o e Aol o W <" >
= A = ] i o_u _ Jn\_
Pllg e B T W gl © =
.8 | bb a < Ay iy - 71 X
A2 & B oo w BT ~|E I o
T B E T ¥ Y e T g oo
o B8 2 0N opetH g ! < 4o
e X E /BT OE g = & o
Pog B e % L Nw > 5 o
W B W T o W /N
oo 3 T - T
e 5 & Wx T T
op H .S I . I B B 3
= £ 4 Wy =g g o3
W s o S A X
T ol H H o 9 m o B L =
TRFE oa MR # o oo
T OH W < Mo B T ol
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E(N)= Var(N) = X--weeeeeeeeeeeeeeenennes (213—5)

Folg BFoA Aol FE4E I EEIF giFFolx gon, 9gx

(Skewness) Ftol =olA| =, Agkel B3 2Z7] wjiZo]th(Chae, 2009).

)\ (yZ|X) _GXD(BX)------------(721,3—7)

2) &0|3 39 =3 (Negative Binomial regression model)

AA TR E AN A= HAFE (over-dispersion), & HTET 4ol &
dgo] FAsr] wZol Hed F4F AlolY #EFdE JHABstE Zobkf
s Ed<s ol&sA 2 AF A7 TS B (Cameron and
Trivedi, 1998; Saffari et al, 2011).

o] sAsty] Hell AHREHE RIFoE 50l
Binomial Probability Distribution, NBPD)E 7[Rt E 3} ,—3— 13 34

A
I
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(Negative Binomial Regression Model, NBRM)°] It

2

(443-9)
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—

=)

Il

£

1\_)a./

L_l

£

=

3

+

=

£
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S
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—| 3 /V.M
+ —
g +
- | £
<

Il

g

Il

=

=

oW

3

X 5 (dispersion parameter)©]™, ©]

B

L
tﬂ-

A+aX*s} 2o}

A G, a > 001FAA A > 0% AF E4ko] FAHET AA

3) Add® Xo}$ 37 E¥(Zero-truncated Possion regression model)

17} gieh

N
_Z:I

w

g A lA

E
=

A A

sl

ol
o)
L

_—OL

4
s

ox

¢
ol

ol
K

)

1004 A%}

ZEAA B 2y

] o] H & ZH(Minimum)

=
=

F7] wEoltt. w2

S

g

™A

(Nakatani and Sato, 2010). 1 A ¥&

g gl AL 7] ol A

e}

B

o
o
EH
W

X

o]

(Zero-truncated Possion regression model)& AF-&

3l oFst=T,

A Eo.

S
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PT(N:TTL): e ceeeeene (A13—10
ml(1—e ?) s )
HAE FolEn i FolEndyl o] FFI Hilo] YX|FHHA

et

A
E(Y|Y>0)= . (213—11)
—-e€
-2
VT IYs 0 == 2L - 1Ae —) - (43-12)
—€ F .7

4) AE 5013 317 F¥(Zero-truncated Negative Binomial regression model)

YE3g7E 00 AEd £XE VHAEA S4to]l HEEY F 4F, 4
@E ZotfF 39 R ¥ (Zero-truncated Possion regression model)= Al
stAl =W | (Bias)Zb WASA Aok o L As HdH Fo
(Zero-truncated Negative Binomial) 23S ©|&3}A Hoh ddd &
g gEHEITFe e (A 3-13)3 Zoem, Atl+tard HAd

AN1+a+ar+a®)\)e A4S 71AT

o
ot

2
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5 Ztul= & (Gamma model)

1
£
is

ol X ¥ (Standard Possion model)ollA Hto] EAtRT &

¥ (underdispersion) A& 5 ©]-&< A% Hr} WA sHA Aot o]

0
P>
r

745 vt ¥ (Gamma model)S A3, AutRE L F4EEQ] -
o= A& 7}53tth(Winkelmann, 1995; Chae, 2009).

Fy) = Glay,b) — Glaly-+1),b) -wrwreevevreeeee (21 3—14)

1 b
Glay,b) = )fﬂya Lo, (n=1,2,3++) «+rrereereenee (21 3—15)

E(TZ|X1) = exp(—x;’Y) Seee ses seensenns s (Z\_]] 3— 17)

ojul, 7= AP Abole] Tir)AlZK(waiting time)olTh. ARARMAY 3¢

N

| 9 RE SPNSE W5 247 B 94 L AV/A

£ AlAstA dn.
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D $@AY ANFAH 54
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SHEA AEEE Aol 65.5%%U 201HOZ FA 1069 (34.5%) ] H

3l 959o] BWotom, ATAREE 7]&0] 230%(749%)C2 wE 779
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wejulx o] F o] &AM UEhT

<19 4-1> SHAY A2
(34.5%)
(65.5%)

0 50 100 150 200 250%

{1¥ 4-2> SHAY dEAR

- (74.5%)
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A7HES o] &3k #FA ] AYPHLF(TC)S Al 7HA FFo=2 YFth
olE A AnTrS 183 TCl, TClolA] Elolo] mlmn] &3} & E4
o|EH|E E g TC2, Y], @93 Elolo] HIE, F&H EAC|EN9 A
g A9 1/45 A& APAEY 7RSS 1HI TC3eE F&

“
g0 AAH XS FAN

O A
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<E 45> oPu| & F=H WY

o] 3 v]-§ o Pr-g F4 U
TC1 o] %A &) (km) * (A H*20009)*2
T [0]5A 2 (km) * (H]*20009)+0] 57 2 (km)* (T &
Elo] o} H] &) [*2+ 5 EA|0] EH]
— [o] 5 A el (km) * (B]1*2000¢)+°] 5 A 2 (km)*(ZFH F

E} o] ojH] )2+ EAIO|EH|+o] A 7Ho] 7]3]H]-&(1/4)

AYn] g =AM olsAY=
A7A o) HEAGE o], 7T

Aze| We 227

SFAS AFAAA A SR
=2 A U ZEAJO|E Yo

o] &3t olw, kmT FFHl= 2014 94 7IE

A T ABSQ I4kake] AdlE Hdek ol A8 S FHl 2,000

4 Fdo.
<X 46> AFEH HA 4] A
(491 : Km/L)

2 A H] km% A S5H| B 31

74 2} 14.5 137.931
A8} 13.67895 146.2101

. o} 3L A)
=283 | 1216552 1643991 | ° M, ffi?l) Lot

=38 = 11.66 171.5266
ol & %} 8.823913 226.6568

ol Fu ABFES FAAE FY ARQ
on, gHZ

& Ag A 383

AR A WP s D 200090 7HY

A @ F Elolojn] &S AA motors® 2014 7]F AEx 3PH|&
o

(Motoring Costs 2014)= ZFrats A4 AP AIZEel h

TEE Bl BAF AT YFE HFEAES F

73] 8] &

de 9 PEA
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3.35
67
41.9

2.32
46.4
29.0

1.84
36.8
23.0

1.57
31.4
19.6

1.37
274
17.1

: AA Mortors(2014)

<E 4-7> Ag¥ Elo|o] nlRHE AT

4 /km

< /mile
A=

pence/mile

o

Y Apol

X

=

049 = A= &

o

| Y

Jch12)

x

o

o] o3n &

o A=A Y ol
2
=%

[¢]

E

-

AT el Ao Ad 3 Fo

)

A
ol
dr
Nfo

A8 sl

il
+
oK

_—OL
AR

—~
o]

Ho

gl

R

o] HA

agzAEst $YAel

A Aol

¥

=
=

R

el A 2,166,000

¥

& 4901%len, o
2

. 8FFA4E A8 204 E AAMH

7hA1 o) AgE ays FA47 A3 1,827,000
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4. A5 443

M= SR

9| 7leTAF

TERR VISIT3S| B2 1.78] 24k 1.974, VISITS9] H < 1.8

35112 YJomA FHAF3 B2 71 xjo)7} & 2o =
AT SRHAe Hy o8 97,065 (TCL), 109,701
(TC2), 145,805 (TC3), B Hol= 414 =

<E 4-8> FEAE Q99

Bolx o

R AR ERCE N Lt

4% Bt w2dd | Hag | Al
VISIT3 1.703583 1.40497 1 12
VISITS 1.863192 1.873669 1 16

TC1 97.06462 67.43952 5 644.0158
TC2 109.7012 75.26221 5 644.0158
TC3 145.8054 102.3242 6.875 707.2971

INCOME 4.628665 2.585573 1 10

SPORT 1.7557 0.697047 1 3

EAT 2 0.758395 1 3

PROD 1.879479 0.759559 1 3

ASSET 1.6124 0.83797 1 3

AGE 41.7101 12.0154 25 65

CHILDB 0.517915 0.500495 0 1
s
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2) 34, 5d%t A4Pu| Y E427

&5 SEIHIAIY AAF THAE #8871 dA dFFEAHOnSite
Survey)E AN AT A3 B FA4F b Zort A4 v Fe 11y
af 7R ERE B4 o Hdud IolFRy, wEivE FAHAMHoR
= AT o] &

A 3dt WEITE THHUTE T APHI S-S TCl, TC2, TC3o=E
o] £4% A3 Al B8 F TCl B3] 7Hd A-d3 A= Yeyt

<# 49> 393t YE3F APH ZF(HTE ZotFEF)
H TC1 T2 TC3
TC -0.00766193*+* -0.00661530*** -0.00305211%**
(0.0000) (0.0000) (0.0001)
INCOME 0.06498488** 0.06660627*** 0.07965142%+*
(0.0110) (0.0094) (0.0039)
SPORT 0.22854237%* 0.22516197+* 0.22253661**
(0.0152) (0.0168) (0.0192)
EATING -0.24497193** -0.24216755** -0.26644654**
(0.0227) (0.0243) (0.0131)

LOCAL 0.24874161* 0.24702309** 0.24536964**
PRODUCT (0.0139) (0.0146) (0.0156)

ASSET 0.12811303* 0.12765410* 0.12888353*

(0.0863) (0.0875) (0.0822)
AGE 0.00957126* 0.00978847* 0.00985696*
(0.0923) (0.0850) (0.0830)
g -0.55984679 -0.58551946 -0.80452149**
°T (0.1201) (0.1034) (0.0240)
Loglikelihood -360.5047 -361.0499 -372.5121
Chi-squared 229.5045 228.4141 205.4898
Foown wn wim AP 1%, 5%, 10% FEANA Frold
2y A A=E Uelll= JholAly @2 2295, 2711 &= & @&
< -360.5047= THE Rl Hls] M =4 Uitk SHEsEEE s
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3 FEAFG SYRFY BAZ A AP §L W §o] F25T
PRI gadte 2o Gehgon, 48 dd e Famt
Be5E 43 emyun WEIF gads Ho® Yyt ud
oA YN §3} FAE 914 ol9) UmA SYsE PRI Fo
A BT @ 2RASH AHLSe] W5 E, dFA/ 2E29 A

$e5E, Aol ¥LFE PRI}

212.8,

A Ao Ueproy,

gk 2 Apolg molx kgith

<E 410> 537 YT 3l AP Z(HTE XolEETY)
H < TC1 TC2 TC3
TC -0.00738981*** -0.00638259*** -0.00268333***
(0.0000) (0.0000) (0.0001)
0.05862445** 0.06022898*** 0.06902224***
INCOME (0.0109) (0.0091) (0.0055)
0.27222977*** 0.26904337*** 0.26635886***
SPORT (0.0013) (0.0014) (0.0018)
-0.23776967* -0.23527692** -0.26275130***
EATING (0.0135) (0.0145) (0.0062)
LOCAL 0.17905653** 0.17744761* 0.17632647*
PRODUCT (0.0485) (0.0508) (0.0529)
0.10351888 0.10319487 0.10444975
ASSET (0.1232) (0.1245) (0.1169)
AGE 0.01536122*** 0.01556674*** 0.01571815***
(0.0022) (0.0019) (0.0017)
AL o= -0.54189658* -0.56661487* -0.78934718**
°T (0.0947) (0.0800) (0.0139)
Log-likelihood -427.0855 -427.7156 -442.4657
Chi-squared 212.8003 211.5402 182.0401

F o owen, e AR TR 1%, 5%, 10% F2oA 1ol g
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<F 411> 333t LE3T} AFPH| A () THEDE ZoFETF)

H TC1 TC2 TC3
TC -0.00779002*** -0.00673165%** -0.00314507***
(0.0000) (0.0000) (0.0001)
INCOME 0.07152606*** 0.07324968*** 0.08794205%**
(0.0051) (0.0042) (0.0014)
SPORT 0.20562042** 0.20289575** 0.20331221**
(0.0298) (0.0321) (0.0333)
EATING -0.25095623** -0.24805375** -0.26706826**
(0.0195) (0.0209) (0.0126)
LOCAL 0.25824354** 0.25653910** 0.24808338**
PRODUCT (0.0111) (0.0118) (0.0148)
ASSET 0.14114958* 0.14129521* 0.14256522*
(0.0604) (0.0602) (0.0561)
AGE 0.01600785%** 0.01622749%** 0.01676312%*
(0.0099) (0.0089) (0.0073)
-0.38360503*** -0.38325823+*** -0.39520058***
CHILDBOY
(0.0080) (0.0081) (0.0065)
o -0.65091416* -0.67963779* -0.92110341**
°r (0.0750) (0.0625) (0.0110)
Log-likelihood -357.0269 -357.5818 -368.8524
Chi-squared 236.4601 235.3504 212.8091
Tk ok v = AT 1%, 5%, 10% Tl A osk
ntR o = 7]E 5 AYPHIERFH A AY(d)e SHHTE FUT
g A3, gE BES3 2ol TC1Y 2 ARE7E /M wkon, TC2
2o AHe=e} po] & HolA gttt TCl R oA 295 o<
e 42267, FOlAlF 2 221.622 TC2o ZI9% 3k(-423.31)F 7o)
Al #5(22033) Bk gt =& AS = UE
SHHTEEE APHE, &5, AFEH WE VIR YA/ =T
zo gk 8%, A9, AY(H2 1% FFAA Foda, f+-SH F
L7112 T4 943 Ao F4HE Aol O FoEE 5% FEoA
Folglon AtaASS AFHFL 10% FFEAA Fog Aoz YElyt
- 42 -
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Zh St BESIFY BANA ARHE, AFEF BEEFTIE
Az 2o itk FoE, AV(H)S HEdge 7o AAAAE
a1, ole] UmA WMyEse WEdaet Bo ZAdAE HolwA 3
Y3 E ol BRI Z AolE HolA w
< 412> 5'37F HE3Ie} A8 () TI(EDE ZokERET)
H TC1 TC2 TC3
TC -0.00749706*** -0.00647958*** -0.00277505%**
(0.0000) (0.0000) (0.0001)
INCOME 0.06544064*** 0.06712866*** 0.07755847***
(0.0044) (0.0036) (0.0018)
SPORT 0.25150801*** 0.24892979*** 0.24966703***
(0.0030) (0.0033) (0.0035)
EATING -0.24198351** -0.23938167** -0.26120136***
(0.0118) (0.0127) (0.0063)
LOCAL 0.18753918** 0.18591973** 0.17858276*
PRODUCT (0.0398) (0.0418) (0.0503)
0.11581285* 0.11607414* 0.11740964*
ASSET
(0.0865) (0.0859) (0.0800)
AGE 0.02202025%** 0.02222501*** 0.02285880***
(0.0001) (0.0001) (0.0000)
CHILDBOY -0.38969145%** -0.38921873*** -0.40240803***
(0.0028) (0.0028) (0.0021)
o -0.64696355** -0.67449604** -0.92110165%**
°r (0.0497) (0.0404) (0.0048)
Loglikelihood -422 6740 -423.3184 -437.7975
Chi-squared 221.6235 220.3346 191.3764

Fooow w e AP 1%, 5%, 10% FEAA FolF
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The numberof Trips :f(TC;’q) (/;1]4_1)

The number of Trips< eXp(bl+b2x2+b3x3...bnxn) Heeo WE 493%

TE 7Y CSE AAA VHAE o H| gkt

The number of Trips = f(TC;,q) = e(bﬁbﬂﬁbgm‘*"'b”m”) e (A4—2)
CS,= The numberof Trips dTC -+ (2] 4—3)
TC

(8= — Lt (94 a)
2

. 1
Aoz HAAH 7HA= OS,= — X The number of Trips} ZEo}A|
2
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W S PEIFE Urw PERZE 18D 2n4YdS T8 5 9ok
gz emeulAe] AAE A 2o XA 7 EPwew mag -
U8 EolsnaS olgs 2T Axt 3€7 PEEHSD ELWez @
vy SolAET TIoE Szt 5Ug YRGS FTLwaz @
SHHT O 2o R0 LT oo B wRO 3ug BEISE =
SWrz @ RS olas 4E cnAuHY AAH ANE 2PAT
en Eusdd AUHE Aele 3d7 BEASEA ma A o
welmA e AAH AHE 2R Ax 1909 A7 AAH AH= TCL

<E 413> 3% LRI ARA 7 2ER (D) TIE)
(9] : A9, =)

1915 31z | 120 Azt oIk oAz} & AR A7 AIsE
ZAE 7 | ZAA 7EA | A | A T | &lg 2% A& 4%
TC1 | 130515 43.505 13,988,684 | 713,422,888 | 363,705,786
321,541
TC2 | 151165 50.388 16,201,883 | 826,296,030 /| 421,248,956
TC3 | 327.642 109.214 35,116,800 | 1,790,956,811 | 913,036,805
: AAA TEA S8 AL ], AHE 7 bl AL Al 9] 3

A 7R 238 ZF TCle 2a9% 53 7tolAFate] 713 =
+ AL 1" TCl B3 dig A AAF tAE FRBS
13,988,684 d 0.2 UERT. AT SEHHIAY F BAH 7HAE A
JHXE Fske Ad & 2%E 1,790,956,811 €, AL 4%+
913,036,805 ¥ 0.2 FAH YT oluf, &L 2014 10€ 71FE TH2
g ZlEaeB)e}t AAA S| ek AAH HAE AT R gk A8
ATE R AAAHEIE R, 2011 I, 2012).

Fl

~

13) 2014d 10¥ 71 =2 ZIEad= 2%°lth
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71E AgPn|gngold AU(HS TS 33z FEI S g A+
== HlilQI AAA 7= TC1 128,369, TC2 148,552, TC3 317,957
doz FAFHAUL A 7HA BE F TClo] 7H AH3st Aoz Yepyt
= AE 188 TC1 2o gk Az AAH 7tx& 43 23
13,758,675 A o2 UERT A5 2RHHIX e F FAH 7HXE A
JHXE2 ZkeE A <l
357,725,552 4 0.2 FHH S

A

o 3

A
o
S 2%= 701,692,4294 Y, TRAE 4%=
.

i

<E 414> 45 2EIHIRY ZBAA 7EX] FHFERA(E) =3
(@9 A9, )

1905 36 | 191 gk | aE Az & AP st
ZAE TR | AR TR | A | AR | ERlE 2% | TAS 4%
TC1 128.369 42.790 13,758,675 701,692,429 357,725,552
321,541
TC2 148.552 49.517 15,921,853 812,014,497 413,968,175
TC3 317.958 105.986 34,078,834 | 1,738,020,519 886,049,676

F 0 AAAH 7R FA A sEkE|, A= gElel A Al 29
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() MTE 2383 34, 593 A 2RYHIA BESSFE T5W
T2 3 HAdd XolFEYPo F4 AFqAE TClo]l 71 HA-d Ao
2 Yyetgton, oAPng, 4= Ao fitk 85, AY(d)e AL
Um A fgEoe] HESTe Ao AHdAE Bt AYd) e A9
23 28 AU S 28 BZoM = 3d3, 5d7 HE3S #A
glo] e "WFEo] ot

Ao 2 3zt WE3lel] gk A5 2RI e BAH T E F
A 23, AUDHE 2FA e A= 130,5159U~327,6429 0.2,
A (D E 283 P 128369U~317,958YU 0.2 FAHEUL. =14
= &5 #F FlelAlFHeE 1y 39zt WE3Se TClo] =3H =y

b
o\
td
ol
o
!l
-0
g
o
o
&

A7 A5 eruA e AAH Az

o
= 1
= 1305159 0.2 FAFEJUG. 19T A%k A A 71X = 43,5059, A3 73

Ay}

R
B AToAE g2 2 2R 29 o5ed RIS /10e 39
3 5dztow Ura, danes
AolEe] ARAE ol ga) AdE
A5 2 geha, Blolo] nhmulge o Pulgo] EFA
o) 71 AL AEATHE "ol ool Yk
TG AR RE T AU GH T o8 24T AA
AN} A7 emeulAe] AAE Qe MR B 5 Ak myof
olgEE Wl wel 2AEE AAH A4A7) DT AAR B AT
AL AU(d) Wael f5o ma 191% A7 AAF AR 7009
A 30009744 2ol7k QAT olel HlAZA ] WhF AAH A =
Hakr)ol A WMes dEd o 15 slsor @ Bast ok o)

go) Welade] gloj B e Aulel utng Aoy, 4T
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Gujarati. D(2013),

A 2 4(2007),

Ao AAH 7FHH7) -
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e

fi%e)

Hoo]:—r 37

(2008),
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o
i

A S HF7(2012), FR 7S EAL

A AYF 2] AGAH THHE7E vlae] @

E
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=Hedu
T - TCM3 CVME °] &3 A% 7t

(2009),
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el
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&, pp.171-193.
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§}3], pp. 107-310.
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FE(2012), FAF 71 AulgEAAN ol ik AAF He] 4, F
Aoista tistd AAEH =

FE3) e Y- A5 (2008), NEAYREH S ol &t HiH 7o WA
AH| A} o FA, Ocean and Polar research, A|30¥# A2%, 3
T3 FATY, pp. 141-148.

SR - 2332](2006), Aot =HETAY B ARTEA FAE #IF AT -
T4 THEd g AE AR ERFPe HE, #FA

T, A21¢ A1z, i3 g3, pp.113-129.
84 (2007), 7HIABERE S o] &3 A e AAZ JHNFA -
W47 A agel A%, Bt ek AAetsleE

3 F=2HE(2013), 20133 9Y 23Y H =S,

Anderson, D. M(2010), 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 Environmental
management, Vol. 91, pp. 1012-1020.

Brown, W. G. & Nawas, F.(1973), Impact of aggregation on the
estimation. of outdoor recreation demand function, American
Journal of Agricultural Economics, Vol. 55, no. 2, pp. 246-249.

Cameron, A. C. & P. K. Trivedi, P. K.(1986), Econometric Models
based on count data - comparison and applications of some
estimators and tests, Journal of Applied Econometrics, Vol. 1,

No. 1, pp. 29-53.

(1998), T"Regression analysis of count data; , Cambridge
University Press.

Chae, D. R.(2009), Study on the economic benefits of marine protected
area - estimation of tourism benefits of a UK marine reserve,

Ph. D. Thesis, University of Portsmouth.
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Du Preez, M. & Hosking, S. G.(2011), The value of the trout fishery at
Rhodes, North Eastern Cape, South Africa - a travel cost
analysis using count data model, Journal of Environmental
Planning and Management, Vol. 54, No. 2, pp. 267-282.

Haab, T. C. & McConnell, K. E.(2002), Valuing environmental and
natural resources - the econometrics of non-market valuation,
Edward Elgar.

Hellerstein, D. & Mendelsohn, R.(1993), A theoretical foundation for
count data models, American Journal of Agricultural Economics,
Vol. 75, pp. 604-611.

Khoshakhlagh, R. & Safaeifard, S. V. & Sharifi, S. N. M.(2013),
Estimating recreation demand function by using zero
truncated poisson  distribution - a case study of Tehran
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1, pp. 11-20.

Mendes, I. & Proenca, 1.(2011), Measuring the social recreation per-day
net benefit of the wildlife amenities of a mnational park: a
count-data - travel-cost approach,  Enwvironmental Management,
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McConnell, K. E.(1975), Some problems in estimating the demand for
outdoor recreation, American Journal of Agricultural Economics,
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in various count data models for recreation demand analysis,
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1, pp. 293-303.
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over-dispersion of count data via truncation using poisson
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regression model, Journal of computer science and Computation
Mathematics, Vol. 1, No. 1, pp. 1-4.

Willis, K. G. & Snowball, J. D. & Wymer, C. & Grisolia, J.(2012), A
count data travel cost model of theatre demand using
aggregate theatre booking data, Journal of Cultural Economics,
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Winkelmann, R.(1995), Duration dependence and dispersion in count
data models, Journal of Business and Economic Statistics, Vol.
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(F-E F 6> o3 -L(TCD

(9 - A9

1372 | 1234 | 679 | 859 | 2043 | 495 | 1423 | 958 | 127.1 | 205.0 | 1484
2103 | 123.4 | 2059 | 82.8 | 150.1 | 167.5 | 117.8 | 314 | 314 | 65.6 | 113.0
72.8 | 425 | 659 | 89.1 | 117.0 | 40.1 | 24.7 | 1914 | 58.6 | 145.0 | 70.0
58 | 509 | 491 | 178 | 824 | 27.7 | 314 | 320 | 26.6 | 157.6 | 91.5
202.7 | 68.6 | 65.0 | 163.1 | 763 | 180.7 | 65.2 | 1449 | 2050 | 21.8 | 32.2
67.6 | 68.6 | 31.7 | 40.0 | 925 |167.8 | 59.4 | 173.1 | 1484 | 35.0 | 40.6
2232 | 96.7 | 202 | 404 | 28,6 | 1549 | 72 | 1509 | 213 | 217.5 | 116.2
2232 | 281 | 220 | 635 |164.2 | 395 | 1621 | 30.0 | 323 | 73.7 | 56.8
1689 | 106.1 | 21.2 | 84.7 | 341 | 482 | 1481 | 679 |178.2 | 214.0 | 63.6
69.3 | 140.7 | 65.6 | 89.1 | 43.1 | 839 | 644.0 | 314 | 142.6 | 189.6 | 21.7
61.7 | 1443 | 679 | 213.8 |1699 | 924 | 1755 | 56.2-| 127.1 | 81.7 | 10.8
60.1 | 157.5 | 1423 | 152.8 | 204.5 | 144.0 | 214 | 314 | 589 | 75.2 | 211.5
6.1 |170.6 | 1442 | 50.6 | 91.1 | 133.7 | 995 | 266 | 1429 | 944 | 40.6
2014 | 66.0 | 949 | 50.6 | 157.8 | 187.1 | 2563 | 65.0 | 49.2 | 364 | 40.6
2014 | 883 | 73.0 | 37.6 | 1549 | 1626 | 21.4 | 64.0 | 495 | 2153 | 68.7
481 | 66.0 | 971 | 49.7 | 156.7 | 1914 | 107.1 | 925 | 223.0 | 142.6 | 59.6
85.6 | 778 | 953 | 78.0 | 151.0 | 1624 | 214 | 314 | 254 | 53.3 | 60.7
85.6 | 149.7 | 423 | 61.7 | 50.5 | 952 | 68.1 | 186.9 | 22.0 | 26.3 | 228.9
570 | 65.6 | 704 | 46.0 | 5.0 |206.8 | 1071 | 169.9 | 65.5 | 49.7 | 223.0
528 | 863 | 46.0 | 53.0 |-'168.7 | 165.8 | 42.6 | 614 | 323 | 2041 | 96.2
528 | 679 | 833 |207.7 | 623 | 43.7 | 65.0 | 649 | 323 | 102.6 | 50.6
612 | 362 | 875 | 704 | 168.7 | 43.7 | 845 | 679 | 59.1 | 102.6 | 94.0
612 | 72.6 | 361 | 6563 | 168.7 | 216.6 | 68.6 | 220 | 67.9 | 863 | 94.0
481 | 733 | 182.0 | 1274 | 43.1 | 216.6 | 43.7 | 2284 | 334 | 6.6 | 488
649 | 63.8 | 948 | 915 | 26.6 | 93.0 | 166.0 | 113.0 | 213.6 | 54.7 | 79.3
64.9 | 1658 | 295 | 151.0 | 148.1 | 458 | 67.3 | 28.6 | 167.2 | 142.3 | 162.2
123.4 | 109.0 | 406 | 27.2 | 1675|1178 | 314 | 81.8 | 29.5 | 170.7 | 1834
123.4 | 165.8 | 679 | 438 | 64.7 |171.1 | 314 | 88.1 | 22.3 | 170.7 | 1834

_59_

Collection @ pknu



RE E 7> o $(TC2)
(9] : A 9)

156.3 | 143.2 | 77.6 | 98.2 | 236.1 | 56.7 | 157.3 | 111.1 | 147.4 | 237.4 | 165.1

243.4 | 143.2 | 2384 | 92.6 | 166.7 | 190.8 | 136.5 | 314 | 314 | 73.2 | 1289

828 | 493 | 73.6 | 991 | 1359 | 44.2 | 289 | 2216 | 64.8 | 1604 | 779

65 | 569 | 550 | 202 | 91.6 | 328 | 314 | 320 | 26.6 | 173.1 | 106.2

2347 | 784 | 758 | 185.6 | 849 | 204.2 | 76.2 | 158.6 | 2374 | 25.8 | 36.9

772 | 784 | 355 | 40.0 | 105.6 | 186.5 | 59.4 | 196.6 | 165.1 | 39.0 | 40.6

256.7 | 110.2 | 23.7 | 478 | 33.8 | 1724 | 84 | 166.6 | 25.2 | 251.6 | 1344

256.7 | 333 | 246 | 75.2 | 186.8 | 43.6 | 1844 | 30.0 | 37.7 | 794 | 625

1924 | 1233 | 235 | 984 | 399 | 55.1 | 164.0 | 77.6 | 211.1 | 2473 | 63.6

79.0 | 1556 | 732 | 991 | 51.0 | 93.0 | 644.0 | 314 | 157.7 | 219.4 | 24.7

643 | 1671 | 77.6 | 2474 |193.6 | 103.0 | 1755 | 61.8| 1474 | 93.4 | 123

66.7 | 179.2 | 156.2 | 170.1 | 236.7 | 159.0 | 244 | 314 | 58.9 | 85.8 | 244.7

70 | 1944 | 1583 | 579 | 104.0 | 146.6 | 1134 | 26.6 | 165.7 | 109.5 | 45.1

233.1 | 754 | 110.0 | 57.9 | 179.6 | 216.6 | 28.0 | 724 | 563 | 42.6 | 45.1

2331 | 98.7 | 814 | 446 | 1724 | 1834 | 244 | 709 | 56.7 | 249.0 | 80.1

481 | 75.4 | 112.7 | 55.7 | 173.1 | 221.8 | 119.3 | 105.6 | 255.9 | 157.7 | 69.3

994 | 77.8 | 110.6 | 90.6 | 166.6 | 1848 | 244 | 314 | 293 | 591 | 674

99.4 | 1695 | 477 | 685 | 569 |[108.6 | 758 |216.2 | 25.7 | 31.2 | 267.0
65.1 | 732 | 785 | 534 | 5.0 2395|1193 |193.6| 72.0 | 55.7 | 255.9
60.3 | 100.2 | 534 | 629 |-192.0 | 184.8 | 47.0 | 715 | 37.7 | 236.1 | 111.6
603 | 77.6 | 968 |246.0 | 69.1 | 498 | 724 | 725 | 37.7 | 119.2 | 57.9
69.7 | 40,5 | 103.7 | 785 | 192.0 | 498 | 98.0 | 77.6 | 68.8 | 119.2 | 109.0
69.7 | 81.0 | 413 | 728 | 192.0 | 250.6 | 784 | 25.7 | 77.6 | 100.2 | 109.0
48.1 | 81.8 | 210.8 | 147.7 | 51.0 | 250.6 | 48.2 | 266.5 | 334 | 7.5 | 54.6
72.5 | 63.8 | 108.2 | 101.8 | 26.6 | 106.0 | 188.8 | 128.9 | 247.6 | 54.7 | 90.6
72.5 | 1843 | 349 | 168.1 | 1684 | 51.2 | 76.6 | 338 | 1904 | 157.3 | 178.6
143.2 | 124.3 | 40.6 | 32.2 | 190.8 | 117.8 | 31.4 | 904 | 349 | 192.6 | 207.6
143.2 | 1843 | 776 | 488 | 73.8 | 1944 | 314 | 1023 | 26.1 | 192.6 | 207.6
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RE E 8> o3 $(TCI)
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229.2 | 289.0 | 119.8 | 128.8 | 236.1 | 98.9 | 219.8 | 200.2 | 185.7 | 237.4 | 2354

273.5 | 143.2 | 294.0 | 123.3 | 200.0 | 235.4 | 163.3 | 314 | 525 | 96.7 | 153.9

1619 | 858 | 86.1 | 170.2 | 1774 | 442 | 514 | 2603 | 76.5 | 1994 | 109.1

102 | 743 | 706 | 319 | 162.7 | 663 | 525 | 64.0 | 43.0 | 212.2 | 121.7

2784 | 98.6 | 1734 | 229.3 | 118.6 | 231.5 | 106.5 | 187.8 | 268.6 | 25.8 | 58.0

100.6 | 784 | 43.0 | 925 | 111.1 | 2639 | 92.2 | 256.2 | 219.7 | 47.2 | 53.4

402.8 | 138.5 | 295 | 58.7 | 609 | 1724 | 12.8 | 209.5 | 36.5 | 314.7 | 203.6

402.8 | 333 | 375 | 148.7 | 243.0 | 61.1 | 2274 | 30.0 | 63.5 | 93,5 | 625

235.4 | 150.7 | 34.0 | 1185 | 563 | 67.6 | 219.8 | 106.7 | 523.6 | 265.5 | 80.0

112.7 | 195.0 | 732 | 170.2{ 794 | 131.3 | 707.3 | 314 | 2124 | 3379 | 24.7

714 | 2374 | 77.6 |-303.3 | 249.5 | 141.3 | 203.2 | 61.8+| 185.7 | 119.2 | 14.1

99.5 | 5264 | 1991 | 241.4 | 489.1 | 206.8 | 244 | 314 | 589 | 156.1 | 260.4

174 | 1944 | 1841 | 75,5 | 2499 | 177.8 | 138.0 | 26.6 | 204.0 | 151.7 | 52.9

334.6 | 100.8 | 142.8 | 87.2 | 218.6 | 244.7 | 35.0 | 942 | 788 | 46.7 | 52.1

334.6 | 1174 | 107.2 | 54.0 | 221.0 | 2224 | 244 | 834 | 78.6 | 3134 | 105.0

79.8 | 100.8 [171.6 | 69.2 | 228.9 | 292.1 | 163.0 | 119.3 | 299.7 | 212.4 | 80.6

119.0 | 77.8 | 134.0 | 104.8 | 190.1 | 236.9 | 244 | 555 | 319 | 79.2 | 88.5

1255 | 211.7 | 540 | 826 | 741 | 168.8 | 86.2 | 2443 | 25.7 | 31.2 | 3814

82.0 | 8.7 | 785 | 1122 6.9 |275.7 | 1193 | 267.8 | 86.1 | 55.7 | 310.6

80.4 | 100.2 | 80.5 | 98.0 |-232.9 | 262.1 | 58.7 1 100.1 | 49.4 | 283.0 | 257.9

603 | 77.6 | 1374 | 362.8 | 91.0 | 791 | 1005 | 93.6 | 494 | 1348 | 775

1121 | 498 | 103.7 | 994 | 2233 | 73.7 | 1121 | 108.0 | 79.0 | 189.5 | 151.1

69.7 | 95.1 | 449 | 728 | 270.1 | 3279 | 120.6 | 42.1 | 103.8 | 142.4 | 132.4

833 | 95.8 | 270.6 | 251.6 | 83.8 | 327.9 | 121.8 | 310.2 | 459 | 75 | 1114

1029 | 63.8 | 165.7 | 142.8 | 45.4 | 132.8 | 231.8 | 146.7 | 268.2 | 80.8 | 102.3

98.2 | 206.6 | 479 | 230.6 | 2569.8 | 73.1 | 86.5 | 57.3 | 221.7 | 227.6 | 221.6

143.2 | 168.0 | 744 | 445 | 190.8 | 149.1 | 314 | 186.1 | 46.4 | 2629 | 5514

289.0 | 184.3 | 111.3 | 60.8 | 101.1 | 218.7 | 31.4 | 1281 | 37.5 | 2629 | 224.8
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