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A Comparative Study on Estimation Models for the Value of
Access to a Natural Recreation Site:
Focusing on the Estuary Area of Yeongsan River

Youngchul Shin

ABSTRACT : In this paper, several count data model of travel cost recreation demand with Poisson and
negative binominal specification are applied to estimate the value of access to the estuary area of
Yeongsan river from visitor survey data. The results show that the negative binomial model that accounts
for truncation and overdispersion provides the better goodness-of-fit, and therefore the value per visit(i.e.
consumer surplus) is 89,350 won for resident of Jeolla province and 432,526 won for that of other
provinces. If don’t correct overdispersion by relying on Poisson estimates, the consumer surplus will be
underestimated. Whereas the consumer surplus will be overestimated unless correct truncation by using
estimates of untruncated models. As a result, the truncated negative binomial model should be applied to

estimate the travel demand and the consumer surplus per visit by using survey data from single site visitors.
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o] 3 H]-8- 1 F(travel cost model, TCM)-2 F-okx]o]] Tt 4@ W3 olr), of3)
[ E2F(TCM)-S E3] AAFFA Q] Au|2 9 HHAE Z7)7] 98 s FaS
o gPgtrh= ZlojlA] Fdkeich £ FUAR st = PEHNEL oJYPshHA
HES (&3 wul ol A7HE ARESH "ot o e n oA A)7E] V)
SH8-Z T Folu|Gol wet FFAQ WIS &, oY oo Zfolrt
31‘:}% e 7155& °‘E}. ojYu|- Gy T Ao Eb‘gg ELE] McFadden

Foll o|=27|71]
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(consumer surplus, CS) &, WE=2] A &9AlaH(willingness-to-pay, WTP)}
AA| ofgr]g-9] zfojojck

FEA s FAE AR o r myee] YA AroA =52 4 ok
5% FOAIE Robe WY PRI BE 54 FUAS BET ATl A= LS
23E A2g FUT 4 ok 2 ol ZAE ARy 54 FUHe]
B4R3E 245 PPN AR ohg T 7H 54E nee dast gk

A, AR B FUAS Hagh B o4 WE AlekEel ik 2Ap)
5] ool RG] 1 oo BEAY. 2, B FUAS BB 2 A
ol gt Yi= AaIEA gt 2 S5, 54 Aol digh B 3
= H]S-9] A4(non-negative integer)?l 7R-E A}HE(count data)o|th. A, &4
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o PH[ER(TCM) 9] 27| =52 AR #A4lo] dutz|ax5H(0LS) 3H&
g AR, A FHA 2201 Aol AL 29| SHL W
7}S-E A7 & (count data model)o] BT} AAs|cH= A o] vhd &l Shaw(1988)
£ 28 9 $asl dojol L 42 2YE AFol Snis WY 5
HZ Ao A EHAY3)= Hh(trunction) 2] EAE AAT 4= Q= Z2kE 3 (Poisson

model)& 7H‘?:1_8}°ﬂ12]- At ek W¥(truncated Poisson model)d} 208 HE
(negative binomial model)2] AZ4 A-8-2 Creel and Loomis(1990)9]] 2]} o]Fof
Ak 2152 AUk AL H(OLS) Ei= H|AE HAaxs 2AHET 719E X}E
m8o] We|Tjole] Al AP S88 d|2aln] 1t Hhalt AL HolE
t}. Hellerstein and Mendelsohn(1993)-2 7}12-E A5 E AR = O4"SQHH]%‘Q(TCM)
A2EY oEH 7|28 ATHAL, HLE AR HHORRY Lz ol &
S5 2aha TAE AR

=Uflof of3u] 8RS A8t Aol o]3F4(1988), HE<=(1998), o) /dH - o]
21(1999), HLAH2005), HF< - 01384(2006), HF< - Ha<(2006), HF<(2008),

ofH - FLAH2010) Fo| YLk OIFH(1988), UF4(1998), o] - o5 #(1999)
o] Qi 2|2 ofFPu]-g(onal TCM)E o83 Aol 1 9] 5L

ZHQIE oY u|-8-R(individual TCM) A2 E7FE = U HAH2005) E o]3|
- BoAN2010)9] 4= TEARE 1H3E EE G857 ¥ (random utility model,
KM 432 87013, GU 9 $RARA 99 Aee A2 254 4g
3 ATRE QG4 olFA2006), AG% - HTH2006). UFE2008)°] e,

o

=

G FgAlol gt A ofyulg ‘ﬂ Aol sl 7FE AR 2ES A8t
AT ZOE BFolu ZolF BFS Agsto] BASHL Qlth 7]E AFtolAl
EORE W O] - o] EAA Eate] Wi} FUstthe AlokE AR sk
glo] el ofggu] ] ApR oA WAEE HERARS 8 Oﬂ—s}x] Bl gito] |
Aol Qlck et ZHQE ofu|gH] Abmo|A 1oflA] HetE= AR 58S
71E8] R B Exm 50l% HFoM = A HEISHA] ke oS 7AIAL Sl
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& HY(&HA o) o2 7|z EH'C‘SH *a*ﬁiif’—, 7o A= o Yn]-8-1 9
ZAHE AR FA o o] 8E= 7IS-E A E X & (count data model)of thal Ayt
o} oJolA VA= AFEACR £4 ARE Avlstal, ofPu]& o] Wi
myo] Fgduet TRNE BT B AR AT YR 424
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AYAZ I b ASol Aole] HES FAM o5 FFS WA
. v=02d T 9U/d q=0). %qk ofje} lvio R B Huzo)
o] W% S7FstcH Alberini and Longo, 2005). ¢17]4 x2] 7}
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o171 A,
wL =x+ p,v (1b)
AZEE S FUAS TR 1gw At e ohk A FYAES
W] 95 A7he Sofok Gtk THEE T AQle] oi7t HEW w52 93
ol §7Hs e FAIHS Ofmjgiey. Tel SR ol 9l o8 AR 0|1 %xa 3
aoflA Huls AR ¢, 2kl sPAR A2 vhatt 22 AlReAE Aol 2
e},
T=L+(t +t,)v (Ic)

A (1= L A7317] 8 4 (1b)o] Sjalsle] Solrbel agvst BAlL ohe:
3} 2k,

wl =x+[p, +w(t, +t,)[v=x+pv (2a)
o17] A,
pv=p0+w(tt+tv) (Zb)

ol W, p,= & sl AEvh= Bl H=o] AJARIT AlFAIS 7R E 2
ol Hrt. 4 2)of ofsff w@H TZ=iet 2A9] 2o v &

1
FPA) e R 20@47} Bk

v=f(p,»q.¥) 3)
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7|4, y= SHESWT)olt} o] a3k Wb tfi4x(log-linear) FEfetH =21
AL o2t o]l 8E 4= Iti(Alberini and Longo, 2005).
v=exp(By + B,p, + B,y + B3q9) “4)
Al Q) om #3E oS o8t 5 AaoA o A qo HStof
5t Z]%Q,]/\]—%‘?li(willingness to pay)2 4T = lck
7t S FAEH, B FUAE HET Y] LHjR; ¢Jof(CS)E 4

Sk 4= itk A (HE AFoE 49 HAAolzhH

R} oJofis Thea} 2rh(Haab
and McConnell, 2002).

1
CS(onsqo)z_Evo (5)

7|A, vo= BEEY

2z £E (0L 1 4 @)l F4d v grolal, 714
poi= A 2b)ollM Ao Flojot,

n, F8zs

= LB
7 BT W S5 YR RASE FeE 459 EAS /T itk Haab and
McConnell(2002)0]] W2, Yol tist 88 F4-= theal o] wdE 4 9lrt

. (©)
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o] 7] A, A= HWHEO] 7|t 314(expected number of trips)o|n] R oA 2| A==
Y59 Frolnh YO Bt E F4RE A o]7| k= sjrh GAt
+ HIZY Ag Wpolr] ol A the =AY 3k FHE FSith

ﬂij = exp(x;f; + Pijﬂz) (7

oA71M, x= ARRlEAIA Mot
olck. M p, = YA ST W O HEASG = 1, 2, n)o] AET ofy
88 oujgick. 5,3} g,k ulxe] ool

Al (DoAY miZfHsES 2954 H(maximum likelihood method)S ©]-8-5}¢]

FAE A ©)T 4 () 285te] 2t Fjelo] Gad 5178 FESH: 31go] of

ok gHEo] Aeolwal F4 ). Parsons(2003)7F AR wEe} o] o] wjef = o
G Thea) 2
y)
n nﬂyn
L=11 =7 ®)
n=1 yn'

P B9 HET WS 21 U ATEO] gt 2Ao|ens Hag
T 1 olAre] MRS T AREN Rio] ZahH) elng WA Bive] ek
of Qe YA} S1E WR ol Y ATES Aeld Fio] Arf. ojgh 7
& 54E e gE A9E 1Y fiste] 4 (6)9] 71 ZekE YA y, &
y, — 12 tAIsHH, o33t 22 FEiE 7FAA E ok Shaw, 1988).

-A, qv,—1
e A
Pr(y, |y, >0)=—"——= ©)
v, = D!

o]o} Zro| At Lo} W3 (truncated poisson model)of| A= 7]E ZRE H T o)

Solztd A (6) thAlel A (9)°] 24 Y] S= ol So7HAl Hrk
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2. 20]3 2P (Negative binomial model)

d

E 32 (Poisson distribution)S 0]9-”}% AL YO HH W HAibo] Ao} &
At aRich Tt chite) Sl B ARSOA WERS)
A% Bk 2 g 20 e T RANoverdispertion) 8] S48 2

WiTk R s ARoIN S| TERAe) S4S Told
o] gsh= BF FELAE i SAE o the AS ou|Rit: S ol &
B oS HFoA Al WSX 0 WHEA e ol AMd(heterogeneity) &
Hkgstr] ffste] Wi aE F7Fsto] R Sold RES v 22 B
|5 7} thHaab and McConnell, 2002).

~1

ry+ay( o' Y [ A jy
p = 10
i) V(™) [0{‘1+/J al+ A (1o
7|4, I'() = } ﬂ—.—(gamma function)©| 11, S-0]8 HEx o] 7|HZES Aolc} 1
B S4R0] Hak V=h(I+ah)olek. ghof BRERAL w4 a=0 o], THEE

o1 ofUJels AL Slulgl, & A AR 00 o
57 diio] Zolh mERchs Sold mao] Aualtis AL ofulgc.

e BAibo] BAF O Z Goju|stal 194 AtEtHH Englin and Shonkwiler(1995)
of =% Aot 20]3 X (truncated negative binomial model)-S o} AT},

yIT(y, +a™) _ (y+a!)
Pr(y. |y, >0)=—— a AT I+ ad, )V
t(y; | y; >0) M, + D) 7 ) (11)

A (10)2 TR w4 o 7h RE BE Aol U ke 2t 7}
AL BAF 2, o, =a ofth Ut Ao wheba WEAe] EAo| et 7}

Tt e fekd 5 Qe A A2HE ol8ske A= 7hssithh

1) ©]2} #As|A+= Englin and Shonkwiler(1995), Martinez-Espifieira and Amoako-Tuffour(2007)S 3=
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v,= f(ftc; ftc*jdum,, finc,, age;, othd,, jdum, ) (12)
RS A SGE SAS 2202 olgsiel 293400 oI 345l
O AT TR <E 4>9) Zek ofqulg wel ShulB(fe) ] Al BAHO
= oot AdelEe] s So) gk 1A ek ek 24l clolidum)

ofl 2l8) ol Hl-§ WEe] At delint 1 olele] Ao 254 4 YES
soitt. o] o 85l BE BuTe] AGghe % ool BAHCR fel
SHA Urehwtth 8ol A skt Wslas 9 5(finc)o] =S5, A%
(ag0)°] &%, THE BAHA(othd)E 714 o, AehEo] AFsH= A9 S71e)

Mg | wie 4 g7 | mEay
v T Sl F| 3zt gAY o R SI4(3) 4.0 17.5
@) |19 71 wE aEujel W AR ulg
ftc - s _ 10.0 10.2
of 3Yu]-& SESFRE o fH|-B(THY)
@) |sEasn FulesAgte] shA Egst
finc e o7k AE(uel) Tl 8784 805.8
age ik Tk A=A 30.8 115
=24 Eagr B XQ1 Z$- othd=1
=1 = = “ ‘o1 s
othd bt g | kel BAA]el A8 othd=0 0.58 0.49
: Aepe | FAK9] AekEel A% jdum-l,
jdum = oo 7 9] Hejol AL jdum=0 0.45 0.50

o= ARkt
- 0]3-4(2006) 2 <
Huaol A3
Aol thgt 2:7}2<)

6) YATMAT AALES ARSI oA A7te] 7HAE dFE HiH] oj=
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(& 4) G2 42 42 2| £ 22
. Eobp vy | duEeks | golg w3 | AW 2o

®) =3(TP) (NB) H3(TNB)
Intercept 0.5943 0.2434%x* 0.5762%** -10.7733%%x*
ftct -0.0352%** -0.0416%** -0.0210%** -0.0231**
ftet*indum -0.0887#** -0.1019%** -0.0656*** -0.0888***
finc 0.0007%* 0.0008*** 0.0005%*x* 0.0006%**
age -0.0173%%* -0.0199%#** -0.0110%** -0.0141**
othd 0.5406%** 0.6465%** 0.3833%** 0.5044 %3
jndum 1.6299%x* 1.9692%** 1.4760%** 2.4854%x*
a 0.8858*** 87,2277x**
N 1,000 1,000 1,000 1,000
L-likelihood -5,606 -4,804 -2,284 -1,681
AIC 11,225 9,623 4,583 3,378
BIC 11,260 9,657 4,622 3,417

F) *=p<0.1; **=p<0.05; ***=p<0.01
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= o ety
O H(P) B Ak ZwF(TP)o vl Z=rXHoverdispersion) o5
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