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Evaluating Agricultural Environment Change Analysis: Approach of
Misclassification Logit Model
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208 ZZAIRY0IL} HIAETHe| HO| FH7|MOR 2 A= 7HI7IRIEIII(CYM)S 7|2 7hg2 8
AHS0| 2010 MBS StiohA| UX|TH Pk MS0| P2 DIXls YT HAS0 BEFO 2N DH| 2
EX 220| ZABICH= Z0|Ch 22Ut BVt o] 2y WElolM K13 Hok= 27t O HIS HREAL
O ZAXKI0fIM HAISH 2SI SHAEE 2210 USE Salst MioloHX| ZshM B SEE + A
Ct. CYMEZ0M K15 0|8 5l= 2X2H0 22 HIMPRH0IM= 40 SYA= 8 HAS 2y
AZId), 2 =22 8HRR9 JtsdS RHUA LIYs}7| faHA Hausman et al. (1998)2 @& 0|FF
£H2EYE CVMO| Xigsl1, MEE RY2| SBAHZM SYSAXH HE ZAL AR B[RS 12
SiCt EMZL, SHeE HE0| SAXHCE Ro/5i0, SHRRE Mo H= 2L SHRRE 1ot
2% 7I0f FEASAU XI07F ERfSEL, TR FR AleE0| £ MOIE 2= 202 LEL, SHRRE
243t CVME HE3t Zif, SABFAH HE AL M2 7171d T2 38312 FHEIQICL
S0 THVIAIE MY, SHEEHSIAL 2HEY, 2FR, SHRF

Abstract: This study considered the issue of response error in the Contingent Valuation
Method(CVM), which is the primary approach used to assess public projects or nonmarket
goods. The basic assumption of the CVM is that survey respondents recruited from the
general public know their preferences with certainty. However, even when respondents are
provided with detailed project explanations, this may not actually be the case, inducing
incorrect responses and the measurement error of the dependent variable. In nonlinear
models such as the logit model, which is frequently used in CVM method, this measurement
error can cause estimation bias. To investigate this issue, this study used an existing
misclassification binomial dependent variable method to adjust the logit model for the CVM
(Hausman et al., 1998). This adjusted model was used to evaluate the Agricultural
Environmental Change Survey project. In sum, the analysis produced the following results:
(1) the response error probability was statistically significant, (2) differences existed between
the two employed models (i.e., with and without considering response error), and (3) the
estimated coefficients were biased in the model that considered response error. From the
adjusted model, the benefit of the project was estimated as 3,831 won per household.
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2 YU 7154 FTA A2 9E Y sAERY 344 5 =W
Q] of7do] FH¥sta Qirt. o]z{gt o7 ¥3te Yr|E 7|E HEs}]
AsliAe AR A A3t 7MY S83IEE 5 EolAk FH3L
A7, 7184l 52 A% =82 st otk 3 o' FofolE4]
JESE A% 7P F8% 7|x A F S HlolEH| oA 50
o SUTEAY MERA AYE 5&X8H0] F713 o8 149,
= 985 5 28 2 FHAsHAE HBoE 5BAY &9 R 35}
T4 AL 59859 4, HEA8AY, 54 5 Y &394 #st
£ BA5)4 DBE +5oh= Aol

F9l0] Q= F3AIHS] SUTHAY HERA AIYS A&H o8 &9
TSP AsliAe A5 ASAY it F1Jo] ast o]3t it &
Aol A4S Foshr] AdiMe & Aol AEshe HYS F3t6lY
A% 2971 o @A fEdEelA = KISTEPEH 37471897t
), KDIGH7/IEETY) 5ol B4 i ol ARAGAEE e &
SAIEY] HoZ 5k Ut ol F 7|2 He Hrlo] "Wast Al
Az7t SREZR| 9= Fols AERAN] 95 2t5E #35kL SEA
o] HolS FAsI= RAFIIAH 7P A (contingent valuation method,
CVME ARgRIH RIS AT-9, 2008; eH313l71&7] 8871, 2018).

CVME 9&9] 19919 A {75 Ataze] gk HAg adofA ALaln]s]
Ho| FAZ YeE 1 v|= 7] F(NOAA)P| & T AFSHZ A
ote AE7I0E EXA(Arrow 5, 19938 4718 AE A7z g2 &
3 A A Eo] 2157] AFEHH L (Bateman®t Willis, 2001; Louviere et
al., 2000; Bateman et al., 2002; Kanninen 2007), 874738} o]9]9] o}
Fot AT} Fopof|A] S8 T=0] ERFH o E FIHSt foh (Carson,
2000, 2011; Ryan and Gerard, 2003).

CVM ZolAM 71 Ho] E85Hxe 32 FEAEF (dichotomous)
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CVMelt}. o] 2 AERANA 72 F9S AEdjoR Arlo] Al
e = 7HFAQ RS AAst SEARNA A AlSS HeiA A5
Al 71%= 59 AAE 99 Higt AEJATE U=AE SHIESE &
S A3 34 RYog2= F8 EXo|y gyl 5o HAdgRFo]
ARG F5HS0 S U2 BE ABEF M e =T &
w0l Y= mIX|A] FANE, BAF R oAM= EHA ¥ 1A £
At} (Abrevaya and Hausman 1999: Hausman 2001). CVMQ] 37} thA}
A FTIAES B2 55 At ARIES] AR E7} RotA HEZRAA A
A W82 distuigts SEA 2219 A5 E FAsH ntetshA] Xo}
+ 7Fs/do] w9 WA FEAYY FAZe] digt dl/ohe SHEolA
o' 7F 3 A= oty 'R FR SHEHAY o7 & 3heldl off
2 AR SE= SHLT/H AT £ et 24 52 2yl 59 v
AFEFGA ol &7+ F49 HYE THAIIY (Hausman et
al., 1998; Abrevaya and Hausman, 1999; Hausman, 2001).

Hausman et al.(1998)Z °|&5&HS7t 11HE 008 2R /5
2T Y 12 FX £R7EHE &8 77 &7 §ES R 4.
& ZEdrE A5k o] 7N S AXFCEN B F
sl A9 24 EYA] A9 A AAIsH. & A= Hausman
et al.(1998)9] QEF o|PFH AT P CVMOl| F8oto] SHLFE 1
2oty FEAEY CVM BEFS T4 S8AEEA 38354
HERAL ARAS] ZEA 710 285t ar it

0] %] =72 t}Z3} Zo] A 23004 = FEAHE CVMY ¢
24 1§ F2E A3}t Hausman et al.(1998)°] Q&7 o|gFLHS
R3S HYste s 4 3oAE F8E B4 ol &H Aget &
A7t AAHIL vpAEro g 472 QoF 9 AEZ AAT
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FEAEE CVMe HAERARE B9 7HXE B7Fetna sk AR
FYE 98 AlaY 54 242 943 F7IE 3712 AEY AL A=
A& SEANA Eoldtt. SEAT B7F A4 Ardol Fofsks 2219
WS TA5] Al A= AFoles, Tek 1 ool AAjE FdH T 39
AEAZE = AL 2 7|1 Hihe] o= A EAVL gl A=
SHE Aojot. RARA= FHAY] HYS BET 4 AT Heo| AA|
H g9t 4jFos 23X R AJRE ZA do.

WA & AFolA AMEEE HEE AR 2,0, 2F 22 A BS
3R] = SHALS] WTP(willingness to pay, A&2JAHR), -SHGA7} A A
S99 AEJA} Q= Bl 19 #2 121 AESHA] GRS
Sk 390l 09] #E 7HAHA BSEE o|FHT, ARIBAA HrER
TAEE ZA8RIEE 474 |3, FEAEE CVMY] A2 o2
AY FYHoE BHEHL

z=g2f+eandy=1(z=T) 21(1)

S&AToIAN ATFARE= SHA HY 2§ FET 4 AT Al
25 o]Hs y o HEE ol8ola] 23 T2 m2HIngo] g (4]
1O SHA WIP A5 85 348 & i} Yikzoz 23lojy ug
YR o= ALEY] Agt AdEE A 24 FEAYE CVM
AxE AsE FEHo] 4Edrt

ADE ol&sHH y=1, & SEAL A& $8Y 2 o
23 2t o’ —e9 EAboltt,

Priy=1) = Pr(z>= T)
= Pr{—(e/o) < (=1/0)T+ 2'(8/0)} A(2)
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— e FEREEA BARYE 7MYt 0, = —1/0, ay = B/0 9
H71HE o] 85HH (A2)+ (KPHoE BFHAL

Priy=1) = 1/[1+exp{— (e, T+ z'a;)}] 21(3)

Hausman et al.(1998)9] Q&7 o|AH¥ RS H-8o17] A A1
9] y & SEAY A3A| A7} SutE2A wtgH F ¥ (true response) &
&ag Holely AERAI)A AA T2E ukS (observed response)
24922 3 B/ J8W y=10A% w=0% Lo}
y=00|A%t w=1% FHLF & F /| +3Y SHLFI EAT =
At} Hausman et al.(1998)& WEtAl £ A= SHLF SES o<t
2ol Hojgch

5, =Pr(w=1ly=0) and 6§, = Pr(w=0|y=1) 21(4)

b= SUATE AN RS AET At deka SR(eN)3H 2
o] FolA5t A¥Y YAt Grk(oPI Q)T AR SUY FEoIM 5, &
A Fe) Agel7t geka (ol 23k Aol AAHE A2
At Qe 2% YT Bgoltk. 8d w=1, 5 $YATH AL
ZAIA AAE B4 BT $YT BES ofet 24 HrkD

Pr(w=1) = §,+ (1—8,—§)Priy=1)

1+exp{— (e, 7+ 2'a,)}

=0, + A6)

A5 ALE a; 2 §;, j=0,10°] 2ARYZ 0| F3|A MLEmaximum
likelihood estimation, Z-¢57%)e]l 2Jsf FH=H (A1)} WIP Al 59

1) 4 (5)9] =&AL Hausman et al.(1998}2 %3+
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FATE o 2ol AR 4 Tk

be el B =80 )

AG0IA WIP Ag 24F B aj, j=0,19] HAG3teolt. @
e} HH(Delta method)((Greene, 2008; Oehlert, 1992)2 ©]-&3}4d €Y
2] H7l(Tayler expansion)ol| 23t BlAFF4=0] AP ZARE S5
o, j=0,19] BxgHe o] Bxg 553 4 9t e e 4
8¢ Azt o3t 2o

o o ] 2

B) ~N((6),HVH) A7)
(e o) _ o e

o H= (—al/aﬁ o) I= 3594, V= Var (;1

YA ALY WIPE S4EE 77T ol (e 4ud
So) EEBF g ToIA Adtstel 24Hc

z=1z'f 4(8)

st AR)oA T & A4 HIoH s B FAge) Hul
A9 § BRE olgstd thed} o] T&Hr)

-

2~NE'B8, 7 Var(B)7) 4(9)

AOREE (48)9] B7IHS TSAGS 73 Bejol tid A=+
HE & Z2o] =2% & Utk
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00% F7H=A: 5 + 164V V(B)7 4(10)

95% P2 2 + 196 Ve V(B)z

HERARE AERAP|H| =84 87) FHAIL} 97 Tofl AFsh=
JHE R FFALE £ Mo HlFst ER RAIRES
3,000 7H+E HfEokaL TEHlof 93t 2291 RARE 20179 59 1299
A 59 219714 AA|etg ).

SEAE dHEE B FF 424, 24 439 6FL 40T 37%, 50
o 14%, 60t o]AR2 3%°]01A 40th o]4do] 50% olA-& AA|jtct. A
2E AL 40di7t oF 50%, AL oF 50%°]tt.

(2 1) SHAES 03 % 44 X

= SEA 2 (HIZ.%)
20( * <30 124 (4.1)
30( = <40 1,277 (42.6)
40( * <50 1,099 (36.6)
50( * <60 409 (13.6)
60¢ * 91 (3.0)
%d 1,498 (49.9)
&9 1,502 (50.1)
2! 3,000 (100.0)

SHE 20 3, WA SEA F 87% oldo] digt EUo|AY 1 ol
89S 7 jlon, Uk 252 3007t 18%, 4007HAT 22%, 500t
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A oJAZ 49%01°1- SEA T oF 60%S] ¥ 4=0] 5009 ool
3008HY o] A2 88%e°ltt.

(# 2) SEXES &4 Y A5 BX
T SHX 4 (HI8, %)
=L 393 (13.1)
£ et & 2222 (74.1)
CHEHR! & OfA} 385(12.8)
A 3,000 (100.0)
* (3009t 356(11.9)
P 300218 * {4002t 527 (17.6)
4002H9I< ¢ {5009 651(21.7)
500919< 1,466 (48.9)
| 3,000 (100.0)
2,29 F¥ZEY

CVME I3t AERAL EoA = 598 FAY HERA AY 8
oA QER Gl A5A7E F712 QAT A4S 71 A
AlZ9L 1,0008~10,0008 HHolA ZF SEAE =2 A5, 54

A AEERA AN Hojol 9% AE APHTEA (2, 7H
£5(zg), EASA(T)E L33

SHRE 1A G (A3)9 RARYT} LHRE T3 (4]
59 2ARFE FHLFPYHUMLPLR A5 AxE SHLHE

DT (A5)e] ZARYL 5, = 5, = 0] AAHS Aok Sfel A 27
Al e, 24 A3k (& ol ANl ek
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(#3) 28 924
g AG) 4 6)

A= BEHA Al HEHA}
ASM(T) -0.000119 -0.0000119***| -0.000776 -0.000301***

dad -0.182481 -0.210769 -1.315088 1.300742

AF(xy) 0.009874 0.004555%* 0.005120 0.030125
25(z3) 0.000521 0.000160*** | 0.008198 0.003349**
SHRREE(S,) 0.592799 0.018142***
SHRRHE(@) 0.583246 0.028568***

T ) k= 2120 1%, 5%, 10% FelES BAE

F828%, 7 739 SHLF &E 6,9 6 BF 1% RA+E0A
AREE 7 ALE YEgeH, SHLRE 15t g+ Aot
Hlud i SHLFE Ishe FeolA ALY ASgEe] A =
o7k dtt. F BY BF FAH F948E de LS54 £59 B¢, &
HORE 1B BYoA A doighEe] BF St 9% |
T SHRRE T g2 BYolME TAA FldE AT &
LFE AT YoM A4F F4ol fle Aoz YEyT.

T 735 29 Ag Aol EA AFE F O AHEY] AN SHLF
€ AEfshs Aol didt (459 Aol (E 39 YEhd s8LRE
3R] ok Aol iRt (413)9 A g2 7HE & A o459 7t
AHAE TS F3E AT 42SA(T), A9(zy), 7H-4E
S(z3)9 Aol disf o3 2ol dAFHU:

@) (—0.000119
H,: | |=]| 0.009874 A(11)
a, 0.000521

@, oy = 2FA(T) AT, o, = AY(z,) AF, oy = £25(z;) AT

Wald-SA = ©l-&3 K119 2971 A4 F715t 7Ad A+
o daiA Al11)9] Z g2 7H 4= A=A Hs) T-sAT 2t 4
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A2 sgstglon] ARATE (E Hof AN=o] Uk AFAT, 1% ¢
Jezold AR HINL 7ZEgon Beby SHeRE 15
A e 499 SROFE st 49 o] 2AuY ASE %
o7} EASHE Ao Upehidch. T-AAEARLS o183 AY Az
39RE TS 299 A4Vt $HORE VA gk 2P 4
538 M 4 YA o) AAENE BY, A, AYST
w2 Aguse] A47} 5% folaEolN AARAHe] 71ZE gt ol
& A4EH: SHORE NS Sk A9 24FI B (biag
99 oulgi

(B 4y 7H92% Zat
dEsA A2 R
Wald 136.6293**
7 =2.1812*
1 -0.1578
T 2.2929**

>
T

:‘l)l-l-l-

** %= 2421 1%, 5%, 10% |48 BAE

& oM SHLFE 23 (452 4272} (4602 ©l8310] (4]
D] "ol ArEe] #4AE AMRE B (E 5914 & + At

(B 5) Dot A4 £ Z
A1)
ﬁj\.
25 Ha MR
e -1413.6081 780.3050*
AE(x 3 ) 10.6068 1.58834**#

F ) A= 2121 1%, 10% R8E BAIEL

E 7 23RS @Dl Y APuse] BEBF FolA A
RS (AB)o] SATARY WEEAL Aglo] et 47 2 Helo] &
Age 3831908 ek, 7 23S (HIOHH A 5 9o
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o 7 B9 90% A= [3,073€, 4,590¥]019, 95% Al
T [2,924%, 4,739¥e].

U elol A Aol EAeHA] gAY EXAT FIAYY HelS F
st F£E E8EE CVMS 38 240 A8 HE ARE gAY
& QLR St ARRAIERE &%t Oy gyt AlRlEe] 94
oA A FokA] G TTAYY AE JAAZ7L RopA] AEXAL
A A Y8-S AYsteete §EAVE 8219 ASE S5 mHetstA]
ot AR 39 7MsAol Ao AFSARE A= EA CVM 73
of ALgElE 2oy 2 Yl3} Z-2 HAP YA E T FHeF
= o|FETEUTY SHLRE FUSIAA 49 HAE TAYAIIH.

£ A= Hausman et al. (1998)9] QE7F oA S o] &4
SHEF 7Fs8E NY5IEE 33AMY WYY 4IPS 3%, &
FXAZH0] 448 F712 5ATAY W3 £AE RARSI] glo|gHo]
AF 55 SUEEAY HERA AMAY 7HXB7t] A8

B A3 SHORE NYe 2N F 71K 99 SHeH
FE2 BT FAXNCE 98 Ze ZoE YEETt SHRE I
oA 9= 230 A} v I P 1 5AF 4L 2= Ay
Hg 293 Alg 343 74 Zel7t A%leH, 7HEARE B4 88
O FE 1EoHA] G BBE FA5HA 4 W7t EA45l:= AL FF
Ao g FRlstYct. SHLFE NHYs B39 34, ¥ He9 34
2 3,831¢01H 90% A= F7H2 [3,073€, 4,590¢]019, 95% A1=]|+17t
2= [2,9249, 4,7399]2.2 YENH.

B 7L Hausman et al. (1998)2] Q85 o]ARAEI R gL v]A|Z}A]
7HA 7o) o) E8E= YEAHT CVM ZFo HEFth= HolA
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oelg ot A2 CVMS S§ATTH WStoIA TRt FFARIY
ol 24o] $8HT YUrk. CVMIA oA AREE HERA)
29 24 gol LA Bod SYRY NZEE F7H1Z 4 9
7] wholl 2AHA ARAH B FFALL A sk o
A7t et whebd Q4 BTN A4 e BAT LS B
L B3] $90% ol47h S Fasithy BuEE 25 ot B &
Ayugol 978 Bast Uek

£ A7o4 AN PR A Yol 28] AL obd A
7 9lom ofF 2% 477 BRH Ao B B8 08F HEol
RETHe 7S HIEUHQ 7% FPgeltt, BAHE $YH] B
o)z AN £5H Fol A2 Hol7t 425E QER o] F71et

I FRY Hol7k 248 Q8T HBo| Foi A0 s]hE7] R

QB BEL Wl ANFY 7 Rol9] AEUSE RYIIHE TS
DY Best k. B3 YERAIA B T3] Thet AR
% B7AAN Bl it oS kol SHOFE] wobd 4
YA, & SHOFEG] AERA] JEFEA] 5 BASE A
Ful2e APFAZ R

g2

1=

=TT, 2008, T HIEFFAARAL S AT DA 4 - B A (H5H)s,
A& ST AT

= &718 % 7MY, 2018, "H7FAENEALY ofHlEt Y RAL 528 A FEA .,
24 =87 &8
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