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ABSTRACT

Economic Analysis of Adaptation Measures to Climate
Change in the Agricultural Sector

Background of Research

As climate change progresses, abnormal weathers frequently occur, for
example, localized heavy rain falls, typhoons, droughts and cold waves,
and disasters by the abnormal weathers increase in agriculture. The sub-
tropicalized Korean Peninsula changes regions the most ideal for growing
specific agricultural products, and increases damages due to diseases and
harmful insects. This implies a great impact of climate change on
agriculture. It is thus necessary to establish a systematic and step-by-step
strategy by adopting means to cope with climate change to minimize the
negative effect of climate change on the agricultural sector and maximize
opportunities. Because promoting the strategies to cope with climate
change requires significant time and budgets, it is essential to make a prior
in-depth analysis of economic effect of the means to cope with climate
change. In this context, this study aims to make a systematic analysis of
economic effect of the means to cope with climate change in the agricul-
tural sector, and suggest a strategy for building a system effective for cop-
ing with climate change on the basis of the analysis.

Research Methodology

A questionnaire survey for farmers (433 farmers as a sample group) was
carried out for analyzing farmer’s recognition and response about the
means to cope with climate change. Different analysis methods are applied
to attain the purpose of this study to analyze the economic effect of the
means to cope with climate change. The stochastic production frontier
model of Just - Pope is used to measure the economic effect of the Crop
Insurance as a means to cope with climate change. The farmer’s deci-
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sion-making model of Chavas-Holt is used to analyze the economic effi-
ciency of crop switching to cope with climate change, and the Logit model
is used to analyze decision-making factors of crop switching. In addition,
the Positive Mathematical Programming (PMP) is used to analyze the best
crops to cope with climate change. The ordinal logistic regression model
is used to analyze the economic effect of using weather and climate in-
formation on farmer’s income.

Research Results and Implications

The means used generally by most farmers to cope with climate change
included crop insurance, crop switching, and use of weather and climate in-
formation, and their economic effect was analyzed. First, estimation of the
effect of crop insurance through the Just - Pope model reveals that the eco-
nomic effect of crop insurance is greater as more frequent disastrous
weather events occur. It also reveals that insured farmers have the benefit
of 1.39 million won in comparison with uninsured farmers. The survey for
the farmers reveals that a half of the respondents say they do not have
enough information about the crop insurance. This implies that public rela-
tions and training are required to provide information about real effect of
the insurance.

The analysis of best crops by using the PMP model to analyze the eco-
nomic effect of crop switching to cope with climate change reveals that
subtropical crops including mangos, asparagus, bitter melons and kiwi
fruits will account for 1.2~1.9% of the entire crop cultivation area in the
Jeollanam-do region around 2040.

The result of analyzing decision-making factors for farmer’s crop switch-
ing reveals more crop switching is closely related to farmers with less cul-
tivation areas, more training related to farming, more use of weather and
climate information and higher interest in joining crop insurances. Farmers
who did crop switching say main difficulty of crop switching is reduced
income at an early stage of crop switching, adaptation to cultivation tech-
nology, and ensuring buyers. Therefore, it is necessary to support farmer’s
decision-making by alleviating the risk of initial income reduction follow-
ing small-scale farmer’s crop switching, and providing accurate weather
and climate information and crop insurance information.
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The result of estimating the effect of using weather and climate in-
formation on farmer’s income reveals farmer’s more income is ensured by
more use of weather and climate information, for example, weather in-
formation, special reports of weather and climate change. This implies that
political efforts are required to spread weather and climate information to
increase farmer’s income.

As an essential direction for building an effective system to cope with
climate change, it is necessary to build a system to cope with climate
change, based on an analysis of the economic effect of the means and
farmer’s accepting capability in addition to a systematic approach, and per-
tinent role sharing of related bodies. In addition, exemplary key projects
for building the system to cope with climate change include vitalization of
crop insurance as a risk management means, crop switching in consid-
eration of future climate change, further encouraging farmers to be adapted
to smart farming using fusion technology, systematic training of human re-
sources, and facilitating training and education.

Although this study describes just crop insurance, crop switching and use
of information because of limited available data about the means to cope
with climate change, in-depth analysis is required for various means, for
example, cultivation time control, water management for farming, and agri-
cultural facility management in future studies. It is also necessary to use
an integrated model in future studies for a comprehensive analysis about
the economic effect of the means to cope with climate change.

Researchers: Kim Chang-gil, Jeong Hak-kyun and Park Ji-yun
Research Period: 2015. 1. ~ 2015. 10.
E-mail address: changgil@krei.re.kr
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71 71, 334 Aol wet w7 @9, A e, =
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FoAAL Ytk v=e FH EY Hlm 9 A Z=2 A E(Agricultural
Model Intercomparison and Improvement Project: AgMIP)2] A|¥ T3t 3
7HRegional Integrated Assessment)o|A] 7| W3} -5 o] A4 4
S 9% Edd A &S AAISHL At Antle et al. 2014).14 713438} 3
ol WE F Al2E Wste] AFA E45 23 AL dEC R Q,

1B GFEEAAATYE IFPRINA 7 IMPACT R8-S 83 YR E9
715W3} 43} D AS ko] tigk AA 24 e o 71# 7F MOUE A
Asty 2g 83 AA4H A& Ao Y3 7S dEg 1 Fo Uk
IFPRI®| 9] &3} « %1 3 Hrp A 4

2o 713ds 9T AL F9
&g Foll dom 2016 49 ol Byt AHE oA olt) dmFEAAAT
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YA 54 (Tradeoff Analysis-Multi Dimensional: TOA-MD) A& |
old BEs st FPFTY 715t Agol gk A A Al
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Mg A& TRty 53] 73RSt Ag2 sk} g o R Eus
gEoltt At obd A &2 HA o), ALS] B F¢<lo] 7] TRt
A A3 u]$ oLk dAH o FHREL E} FEol vls|
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3 JgFe 71T goj2 A7 49 3K(residual impacts) -2 LHA oM
AE7E o= AE F88 ettty A7 deFolth. R FFS 239
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Hlw o] 7|8 7| FWste] ko] ojn] FAAQ] #el i or HgH=
AZEe] At whEt Mstee vobrt B A S 7159 #Asle

5

F4ade /M 4 9o Wrte] 18d B 87} {lthMetroeconomica 2004;
Wreford, Moran, and Adger 2010).

15 TOA-MDEH & = 28 FHHT w2 John M. Antle 258} #H A3
Eo o3 MEHNL, o] B 9
SR8t A AlVle F8A AAZHR FEF HIl7) o] Fo F th(Claessens, 2012).
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&31e] 20304 % FIE I 67) FR 4G 1§ AEH AN
ATt ST A A A% v gL 78~899] Telo] Tahl, AS 2
7hel A% 37~420] FHE Fastn g, e FF L Wk A
2 e $YTEY F A vI§0% REDS 7% BF G, 715
sloh 17 0 4F 8719 FF ) SUAA BUH 4B AF 5L V)%
2 A u§S AEHUTh o2 A3 vge] Wik A F4 R o
NE AU eE 1EE ok B4 AXBAVE Avel et oud
AFASE A gt B A /1 FEs AdEes O 37 oS

(SRES Al), @ 9F43 A7HSRES B1)S 7FA3t A HA Alve e 7
%, UNFCCC+ 79 7€ MY By A=9 10% =7h A 74800 2%
7 718 % R, 7 WA Aug e 27] 8.6%, 04%E 7HEst A-§
H &S 4hEste] AL Ut

3.2. World Bank

World Bank+ 7|53} 2-3-0] AA| 2 Aol A3 HES AA 58t
AN SFATH<F2 1>; World Bank 2010b). 7] &1 3le] 239 3o 2 =
=3 A GALE] 7 713/ ske] 18-S Q14stkal ofof t-g-3te] Hske A&
Ql A&7 A-§-(autonomous adaptation) ¥} T YA F-o} A WA Ao ]3]
F2 5= A8E 2 -S(planned adaptation) ©.Z U1 Utk A E 3=
BANAI 2= AH] 5 =S OF= Had 383 AT 1S, 7|l

A= o

F %5 Soft Hgo] T 715 o] AAH EAL
1

gol 283 & Utk FYLE AP /1505 IF L B3 B

A += 2HE 2&(Crop Model) ¥ 2]7FE] ¢l =& (Ricardian Model),
O71E YAPEA A (Multi-criteria Decision Analysis: MCDA), && 7|1}t
WH 2 (probability based approach), A& %A1 4](Real Option Analysis),
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BRIHTHE ofoltojol A 2Wste], Agrto] BABA G WA E E%E
F45e W 289 & Aok

)% ARAEHMCDA)E A5 E thel F1Fe] EAsE 4%
RIOREE L 3 A% PYO 7]

FHSTL 71 AGe FEe B SES SIS AASt] oAbA
uk Wb 23 7L A8S Este] Z2AE 9|

APnl & Fse dEadEd WY Sol ALEAT. o= =1
2E AR S F8AR] &E Hrket AvE e A5 wiAlskE oA
274 o s el F4 ek A4 o] FHiAY Fof7} o] FojAA] o
< AolA digE Brrd < e Foe ASIith

AAE AFst7] el 71533t A4S BAT dFE Zstd

(Nelson et al. 2010). World Bank®] 7% =42 &4 2 A7 (IFPRI) |
A RS A wAbE A B A =

T}16 IMPACT 28 <& &4 9 & T
2, AU & ol &st= AlEd ol :
2y HliA BY F537 &0 == ARt Hlgo] H& HolH,
o we}, AFAVE FHHLE gF= Eokoll tsiAe Yuttd 2ol 1
A b8 FAHORE 2P 4 Ut<IH 3-6>.
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ddl Y As 2 w9 A BEAS 9% A 28 (International Model for
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0, 2000t Eo1A 7]FRSE QA4S STtk 71$Hs 9% B HS
3 £Mo] &85 Uk
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3 AT 719 233 9 EX = 20053 F-E ¢F7] 4 (severe weather)
A Aol Mt 4 AE SE, S T SEE AU ERE
o, ALt £ ERE 747 2002, 2007 FE Al EA U=

QA 71455 U S5 199413 6403 of A 2014»1 14603 2 A 20
5-1><719 5-1>. 3ol A T8 == 3, 2005
ol A 33 SHEFEH ), 20000 B EHH L U= FAL
FERO W 3w FES FUheta T
W o] & 5E W Slrt 55k 1990~
19943 H+ 13] TFHol| A 2010~2014'F B 8432 At 20137+ oF 84
vl Z71slth Ax ERE 1990~19943 H 113 @A 2010~
2014\ B+ 1163 & oF 119, &9 SEE 1990~1994'd H+ 1103] 25
o 4 2010~2014d ¥+ 5063 2 <F 5H), O] EXH = 1990~1994d H
463] oA 2010~20143 He 24832 oF su] Z7}5I T o] AH -
gutete] Bt A STk QAR kel Hx A B F
7V3tA A 717e] ®sA el AX ok

© 42 2 oS AP Sushe A8 AYes A

E\_ . H> ) =, v
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A wa | ae | et | wa | ax | ez
e
T
1990 655 169 0 46 18 0
1991 529 114 0 68 33 10
1992 448 82 3 37 20 11
1993 534 127 0 39 32 8
1994 640 58 1 41 100 25
1995 596 101 4 27 68 16
1996 376 58 1 50 1 6
1997 465 116 1 45 7 21
1998 1,097 320 10 47 11 30
1999 1,051 294 7 50 32 25
2000 374 205 4 51 0 30
2001 866 161 5 91 5 59
2002 1,021 167 0 52 91 34
2003 1,138 294 14 81 45 39
2004 1,006 241 8 59 ) 55
2005 1,016 323 8 210 32 43
2006 957 305 3 125 60 49
2007 1,152 428 0 82 51 41
2008 1,467 354 12 167 4 39
2009 1,760 526 51 159 0 187
2010 1,760 601 53 280 84 85
2011 1,652 661 36 208 31 117
2012 1,614 458 111 242 85 101
2013 1,465 447 87 222 26 122
2014 1,460 365 82 288 40 155
1990-1994(H ) 561 110 1 46 51 11
2010-2014(4 1) 1,590 506 84 248 53 116
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12. sZt= Ml | 42

FTAE AN RPL AAAE T Qs AY EXS daste] 719
25 9 A9 S Rt A Y A s AU BHo=
2001956 A= flom, 7 tiEZ ] 7] S st A3 Wkl F shuolth
TAE ANEE A oA HEL FAGANEEH A7, A8E, A19=,
A202%, Al2529] 20|, A A E B ARGANHES & 27
ste 4 AR P U P e v TE HdolH, AY
A& 7133 AR /\F’WO] SHEEMEY, A B 7HE 5EAR A
HEFFAo|(EHZA Z 5 2015a; & U4 EF5 2015D).

SAE AN ERS A v E o R HF, o, s E QI3 )
TS HASHE 34 B AEOR 200130 AFEFeH, 7Y Bt

8,055%, 71%) WAL 4,096ha, HA 7IYEL 17.5%0UTE By F&2 g
AN E A&H o2 Fusty] 20143 43F 53 thekdt AAA s ol &

B3 AEo] ZAEHAL, 20149 BE 7+ H71 89 9,038%, 7H) WA
139+ 4,264ha = 200139 Hl&) 719 E7b= 1), 71y WAL 338 Z7}38)
ATk 20099 FEH = ¥ B3PS AujstEA 71 w7k 7Y W3 o] 2
S7FtG o, 71 i WA vlgo] & vle] 27] /MY Eel A ot A

xﬂ 7HIES 23819 A sHES o] % T FAHE Ho|al 1@(% =4k
- 2015a). R4 2001956 AldE <+ 54 F59 A5, BF 7 E
ol 2001 17.5% A1 20143 45.4% 2 HZ3] Z7}8HAA H%}&,EE =k

3 Roz ®WolTh

20143 =54 7Y 571 5 A7 19 7,560 2 (3R 1,85338)
A st 7P w1, IgSS viE 19 536 E7H7F B 74 A T 7
d HAEL w7} 87.3% % 7HE =1, AL 74.5%, T 354% =02 U
EFTh<E 5-2>, ARO[ AlEAES 7S HAES 5% WY Be T
FolH, 2009 H-E AlFHE W by WAE =3 17.0%% AH BluE
f, 548 Y 7] "HAEo] AHE] w2 A



&9 ha, &, %
T =1 e s B A T B 4 S B s S B s R B 0=
A3t 20,761 17,560 15,462 745
el 12,178 10,536 10,629 87.3
H(54) | g 17,667 17 12 0.1
lieds 10,819 3,539 3,833 35.4
w7t 9,777 3,319 2,374 24.3
Eot 9,469 1,814 1,159 12.2
A A 12,087 776 377 3.1
A 2,994 682 310 10.4
| A 7,018 436 315 45
= 24,126 726 1,495 6.2
7h-& %t 15,200 408 257 1.7
A E nhs 15,676 62 35 0.2
ZF 749 90 93 12.4
i 5,985 885 227 38
H H 525,123 31,853 89,426 17.0
AABH-2 | sk 46,293 6,135 2,771 6.0
Al et 10,122 242 116 1.2
Ry A7 4732 495 184 39
Al 7S] 4,475 2,015 1,066 23.8
APERpE 3,564 485 193 5.4

28 FH S FH(2015).

20149 F2HE AR d= WE VY ES 16.1%019, 7Y sV
8% 9,038 0t} 71Y] FUtre AEH AE, A& T o2 B2 Fo
2 Ueiton, 714 WAL et A Auprt B Ad, A&, BE 59
o2 £ ZoZ YEYT<E 53> 53 A9 7y WL 49
5,45%ha % AA 71 WA 33.9%E A5, BE VMY EE 29.1% =
33 o How vehygth



¥ 5-3. X4

B
=

s2= Mol 2e 7t 3 &H2014)

&9 ha, &, %
T & g WA 7F) 57 7kS) WA w7 E
A= 831,743 89,038 134,264 16.1
A & 517 11 9 1.8
A 3,630 239 185 5.1
s 4,680 67 32 0.7
ol A 8,791 894 2,159 24.6
3 T 5,444 342 167 3.1
0 A 1,717 68 52 3.0
& At 5,168 798 709 13.7
Al F 124 209 128 102.6
3 7 80,966 3,332 4,773 5.9
7 36,374 1,074 1,895 5.2
= 5 48,624 2,657 2,646 5.4
=9 134,235 7,024 16,558 123
q & 100,584 11,638 29,601 29.4
A 156,141 25,359 45,459 29.1
7 5 129,949 23,204 18,529 143
A 89,490 10,832 9,900 11.1
A T 25,310 1,290 1,462 5.8
A% T Y EA F5(20152).

FAE AN EPL T

W 1669H A 20143 2172

FHSAAEFTY dAH By o4k 2001
[e]

AUo= o 167] S7hstslon, w458 &

A A AR MF A 02%0H 20%2 2A Z7FFAT<E
54>, ol BYRPol BRI AT FREI} F74sha, el

A2 o] B=AT Ye HeFTh



SYRE J1FUS A8 el JAA Lk B4 79
E 54 SUEM 23 0 2H2001~2014)
ool o 9, %

A FAER At FAA) | FHAA B B | HFB/A)
2001 93,634 166 0.2
2002 102,450 247 0.2
2003 101,496 363 0.4
2004 106,907 388 04
2005 110,630 499 0.5
2006 118,560 998 0.8
2007 121,208 1,031 0.9
2008 124,242 1,161 0.9
2009 129,887 1,218 0.9
2010 129,888 1,319 1.0
2011 131,929 1,663 1.3
2012 136,778 1,856 1.4
2013 135,267 2,348 1.8
2014 135,344 2,701 2.0

A% FHEHAA F7(2015¢).
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a Adt =3 01 A= 73%

Just-Pope 232 307 @%HSP_E 1dANA 45 TUs HaA4SH
(OLS) o2 F4 3}, 2‘?_}74] oAM= 1“’}74] oﬂ /‘1 =3 OX}GL-‘D/] Aes 5
] =

2
Croplnc = ap + aiDsuyime * 3Dexperr + Q4Age + asAge” + asAcre +

a7Dis*Warning + agDerop + € -1

7] A Croplne= §4E T, Dantimes A4 &7F A, Dexperi= A2
E7F AR, Ages B71F9 Yol Acre= AMIH A, Di= F2HE A R Y
7t} o R, Waming2 71359 B EE 31, Do L}
ERdiTE

flo
= 1
I
nj
=)
E
B
e

In(Croplnc-E(CropInc))’ = By + BiDsuime * BoDewpers + B3Age + BuAge” +
185ACI‘ e *+ ﬁngnSX %Tﬂjﬂg + 189Dcmp Vv (5 '2)

22 Just-Pope 5.8 Just and PopeO] 19780 A3t wgo 7 WEA F4H AF
oA 74 Bol AMEEE Y T stuolth o] Ry AAdFE A BE
I ALY HEAY FREOE FASte YT E0] Ak rXe IR A

sre) WERo PAE G PRY 5 A sk
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S7tel Hla) i?jlﬂﬂﬂl o Zol 7HYske A< & 4 AUtk
A B w7 5 23%9 12657 FHEF A 7R, PI7Hd w7
2352 UeSth Hi 2 TUF 9452 43,0005 €, 511
doly By 719 B7He] $4E Y7 FY45o] 3,6005 €, 5205
Aoz u7pdErhe 2,8129 9, 508 YR =4 Yeltth HF An)
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Quh AL H71E o

82 TYRE 71FHE FE S AAAH a3 B
& AFsta don, B AFds Ho F AS7| sdst= 2/4
2719} 3/487] AETE AFESIH T S P G FITE vH7] g
= ¥, Y, FAE AL AF, =5, tiA, A=, ) EE, S99
He] F Od 34E 8319
¥ 55 FL HFES J|x SAH
H = Hit | =W HAAH Hazk

% ¥4 57} (obs.=549)

DAAE7=1, 15 2 25 HAAs71=0)23 059 | 0.49225 0 1
D(AEs7F=1, duk3d-2=571=0)24 0.61 | 0.48731 0 1
D(xE 71d=1, =& u|7}4=0) 0.23 | 0.42090 0 1
Lol 66.05 | 9.95046 32 91
A ul a2 (a) 76.84 | 60.9259 0 447
SAE A ) 29937 | 18614.7 49705 | 2217561
7)oy e 34 (2/3 87t 116.3 | 42.0317 49 212
13 714571 (obs.=126)

D(ARF7I=1, 1% 4 2% AYs71=0) 0.63 | 0.48554 0
D(AE57t=1, guk-54-253571=0) 0.74 | 0.44143 0

Lol 65.40 | 9.09952 37 91
A 2 (a) 87.10 | 66.0790 4.1 446.6
F4E U 9D 36037 | 23952.6 81296 | 221756.1
71%¢Folm e 34 (2/3% 7t 127.0 | 35.2997 49 212
13 17957t (obs.=423)

D(ARE7H=1, 1% 2 2% AYs71=0) 0.58 | 0.49427 0
D(AEF7F=1, I-53-25571=0) 058 | 0.49465 0

o] 66.25 | 10.1922 32 85
A 8] H A (a) 73.78 | 59.0434 0 2945
SAE U ) 28120 | 16297.4 49705 | 1179132
7o) m e 34 (2/38 7))t 113.2 | 43.3704 49 212

3 o7|A AGE7E AT 30 o FAF o9 Lol FA 7ol gl F

7V oujgth =3 1% AdE/hE AYs T Y FYol U9 YR
o B F7HE AAS, 2F AdE/E AAE T Y Y0 w99 F

13 (EAIA 2015).



FYRE 1508 43 Fuo AAE D

A 83

Fe

o el %719l oa~3j47] B A H5 B AUE B
# 71gFeln wE S5 1163010, 1Y /Hds7hs HkY Bvhnc
143 BE 127815 PT S0E Yehgrh ol AAAszt Bol Yojut
£ AGelA BY shge] 7 ek Ao B4T + Aok

71, %?j%ﬂﬂr A } o 4E T Fo07v d =& AL

= &7t %L ol FAbel drt HFs=rtEt A

FYoll FS vA = A2 EAHT AuEo] W&
o] Z7}st=t, QiAo 10a E7etA BXE £ oF

= A0 2 YUgth ole d FUtdA e Rt A-DFE
7V RS AATF o]RolA A AeS vt

of 2 off [ 1x off b1 mo R
i
32
o
3
(o]

] F%/liﬂ m %}*ﬂﬂ :qmq Jﬂ? 214 7,680
= A0 FAEM 2009~2012d9] AFTF 7T
16315 A83tH, 713A 2 13t <F 3215 H9] 57t

)& 7} %*ﬂf& ZO 2 FAAL

mﬁi 1
ot
!
a%s
iu)
\l

0

2% o714 A7t dibsrl HdsThe %74]7"&9] 7 2R 712 e %

E7he BA R 3ha ol B v T 2,0008 A o] wIRE, I
F7he A TR 3ha vRbolHEA Y FFY 2,000% ¥ HH EIHE, B4

59 35

$7hE A FE 300 oY & 591 2009 9 oY 37t F B
b

- o
ol 4 i’“%lﬂt} 22 s/, AgE7te AAZE gAY, 30a T 5
7F 5 5 F4Yol 2008 ¥ wvel 715 WIchEAA 2015).



W Coef. Std. Err. P>z
D(AAE7H=1, 15 9 2% A9 5710 1430.33 905.70 0.114
DA E 7=, dub-3d -2 F71=0) 9069.64 966.10 0.000
o] -544.68 571.04 0.340
po]? 1.50 461 0.745
A el A (a) 134.34 12.34 0.000
71T B HE 314(2/3% 7)) -27.68 14.95 0.064
71T B 3 SD(RE=1) 20.36 6.70 0.002
D(YukALZE=1) -2706.86 1924.01 0.159
D(e} g AFt=1) 479.80 2406.97 0.842
D(¥i=1) 4479.17 1653.94 0.007
D(EZ%=1) 2310.13 1810.55 0.202
D(&E%ok=1) -53.00 1491.01 0.972
D(#=1) -481.36 1497.97 0.748
D(#=1) -2746 .62 2903.42 0.344
T 45303.90 | 17504.55 0.010
# of obs. 549
Wald chi*(14) 368.12
Prob>chi’ 0.000
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86 FHFE 7IFHS AE s AAAH A 4
* 57 M2 7|MMHE ¢let s2tE w2 HEM 4 S0t £ 21
W Coef Std. Err P>|z|

DAYE7H, 15 3 2% AdE7H=0) 0.7555 0.2040 0.000
DCAEE 7=, k- -2 5 71=0) 0.3719 0.2193 0.090
Lol -0.0297 0.0948 0.754
L}o)’ 0.0000 0.0008 0.966
A A (a) 0.0116 0.0019 0.000
7145w e 31(2/3%7]) 0.0065 0.0032 0.039
7185 B 8 SlaD(R.E=1) -0.0001 0.0018 0.974
D(¥RkAb=1) -0.2018 0.3341 0.546
D(siA=1) 0.4127 0.3245 0.203
D(ull=1) 0.7183 0.2700 0.008
D(¥%=1) 0.4563 0.2535 0.072
D(&%o}=1) -0.1941 0.2671 0.467
D(7=1) -0.0402 0.2391 0.867
D(#H#=1) 0.8925 0.4494 0.047
& 16.3680 2.9443 0.000
# of obs. 549
Wald chi*(14) 121.04
Prob>chi’ 0.000

16. 240 ZBol AIAE
E7H &= YL Holuh A A AR} 2 AEFY EAo] ofd

A AEY A F5, 713AN T e e Ao E UEyth AP
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90 FYRE /1FUN HS Fuol AAH E3} $A

4

A7} ofeh S7bES) A A9l ol2H 2AE Avn] Aol
NF, 7V, 4A, A B ol A BEEAEeA ol RelAE §71E
of AR WYL o & FTH RYRTHE AU EE FH5 wyo] nr}
Attty AHstH o, A 0 F Chavas and Holt =8-S A A SHA
At

FARFARH BAIL TS0 G 2o

R=Yp YA (5-3)
1=1
C'= ZCiAi (5-4)
1=1
7NN A= WA AEG=1,...0)2 AWEHS Y, v =
T A= Bas Uehit Sk e RES A 5 9o
p & WA RS ABIVA, ¢ = 0 o] WA Y v eg
UhehaT
wrle thew 2o o4k Aoke] AwalA Hr

A7NA I AL £5FE B Hein, sda5s A
A50R FoLS, oJWLS, WA &5 TPAITE (& ¢of 3=
7HAA S 7PN AL TR E AR TR Aotk S Tl A4
G 72t d=ol 2 Aste] 7RSI g o ZHATE 2 AstE sl
FE THOR ste] Ap3igt Ao)BR ¢GE IMIAN AE HlES
Uehdith 4 -5 A¥AYA &5 srtols (R—-0)& & Aol &
HIAE W8 (gG) 3 2o AL ovdt
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ARz AAo] AeF =1L offel 4 (5-6)3 2

f(4) =0, (5-6)
A7) A= (4,..,4,)E AMEAEE Yepdth 5712 H57F Von
Neumann- Morgenstern 8% U(G)(0U/6G>0)2 TdE F At
7Hg%keh ek O 7t ARSI A Zloi a4 Fussigd 1 o AE
A nyge 2 (5-nF Zh
j’ag EU(G) st 2 (5-5% 2] (5-6) (5-7)
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SEX 496 0.00 1.00 0.79 0.41
ACR 454 272.25 | 306000.00 9337.42 18367.70
AGE 487 28.00 76.00 56.92 9.11
CAR 484 3.00 56.00 20.25 12.27
INC 486 1.00 6.00 451 1.59
TRA 486 1.00 5.00 2.84 1.44
FLOR 479 1.00 5.00 3.41 0.97
TYPR 480 1.00 5.00 3.66 0.85
HOTR 485 1.00 5.00 3.99 0.74
PROEFF 487 1.00 5.00 4.17 0.91
SHOUSE 449 1.00 5.00 4.47 0.68
EXTUSE 447 1.00 5.00 4.46 0.64
CCUSE 445 1.00 5.00 4.04 0.77
INSUSE 430 0.00 1.00 0.27 0.45
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SEX 03444 | 02526  0.3263 02475 | 03155 0.2475
ACR -0.00004 | 0.0000 -0.00004 | 0.0000 [-0.00004 ~ | 0.0000
AGE -0.0105 | 0.0115  -0.0067 0.0075 | -0.0079 0.0098
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PROEFF 0.0007 | 0.0012  0.0007 0.0012 | 0.0007 0.0012
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Num: 496 Num: 496 Num: 496
2y LR Statistic(p-value) LR Statistic(p-value) | LR Statistic(p-value)
A= : 97.16(0.000) : 91.65(0.000) : 79.51(0.000)
Pseudo R* 0.14 Pseudo R* 0.13 Pseudo R% 0.12
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AZE 77 ¥ 1149 2ege 9 23S DE Yo = ENSO o 530
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422. ¥4 A3}

N4-71%F ZR Bgo] §71 &5 nXe
522>l A2 E o] gt 7N = ThEEA
AR, 73R, 715Ws AR BT B5E I AA A

%, g R
Fol T 7 W AAFORA Al 7 BE L FHEATR
¥ 522 7MY dE &8 23 = Z1t
2y 28 10 238 I
TR (7144 R 28 (NAER F8) (7153 248

FAA | BT | FAHA | EEA | FAA | AFLA

ey -3.648" 1.716 -3611° 1.724 -3.420" 1.699

A2 -1.329 1.702 -1.249 1.708 -1.191 1.686

SEX 0.898™|  0.331 0.793™ 0.327 0.761" 0.325

ACR 0.000™ | 0.000 0.000™|  0.000 0.000™ [ 0.000

AGE -0.103™|  0.018 -0.100"™"|  0.018 -0.103"|  0.018

CAR 0.074™|  0.012 0.074™  0.012 0075 0.012

TRA 03077 0.094 02927 0.093 03007 0.093

CCKNO 0.042 0.190 0.029 0.191 0.135 0.190

ACC 0.148 0.127 0.151 0.126 0.168 0.125

PROEFF 0.108 0.136 0.079 0.141 0.150 0.135

SHOUSE 0.458™ 0.214

EXTUSE 0.542™ 0.218

CCUSE 0.119 0.193
INSKNO -0.576 1.002 -0.629 1.016

-2Log-Likelihood: -2Log-Likelihood: -2Log-Likelihood:

2y 559.73 548.77 560.68

A Chi-Square(x2): Chi-Square(x2): Chi-Square(x2):

105.92(P=0.000) 101.08(P=0.000) 100.29(P=0.000)

Fooww kRS ZY 1%, 5%, 10% T4 o3

B b 13ARE, 71EER, 715Hs JEE AES TEst] ofHa, wet
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55
A g B4 7z A"
=g 24 Xtz

coo | zm EEE] WA
s o (21/10a) | 29 (21/10a)
= = 814,116 387,092
B kg 814,116 387,092
AR 550,282 241,312
A 1 ] 413,400 238,792
W Wl 4 2 371,424 215,138
2 395,494 198,856
B 395,494 238,627
B 2,677,935 1,206,395
JeE 7HS A 2,548,715 1,202,697
m AR A 2,548,715 1,443,236
o} 2,941,479 1,094,841
ES 1,523,661 902,255
S5 1,523,661 902,255
SR 1,215,372 572,093
= o] 2 1,278 416 569,263
g 7 e 1,278 416 569,263
T = 2,828,165 754,650
& 2,828 165 754,650
=55 2,828,165 754,650
7 ek 2,828,165 754,650
9 o] 6,508,020 2,322,787
5t 2,048,280 702,008
%] 3,388,486 1,232,218
=t 3,388,486 1,232,218
EnlE 2,048,280 8,424,09.6
o] 1,695,926 745512
A B3 1,774,542 906,325
A 2 7FS 4,083,696 931,168
A 3] 1,807,676 692,335
5 1,695,926 745,512
ofuj 3 1,481,417 678,090
5 1,873,536 1,004,346
7+ 1,945,195 622,422
ot 2,920,230 1,082,489




22 169
4. HE 2M XE(AHSH)

zmg zw FH A H A HA 4 e71=
(ha) =9 (4/10a) | A981(F/10a) | =52 (A7)
1% 7,265 33,426,675 23,926,267 242.3
s 7,546 5,220,978 1,830,795 93.4
w4 o} 5,537 3,114,310 971,643 29.5
qa | ET 12,166 2,070,712 1,349,738 458
A7 103 5,682,875 2,305,665 69.5
71e A 4,467 6,954,944 2,520,628 208.2
AR Qo] 203 22,462,383 13,323,513 697.7
A 5wk 254 22,514,739 13,695,038 4227
A 9 25 10,140,738 4,192,633 2772
A A =) 601 5,065,380 2,227,415 108.7
A EnE 835 20,783,640 11,753,425 442.2
A | A g7 746 22,352,046 8,972,342 383.9
A | AA aF 361 9,857,657 5,098,062 158.6
Al A3 137 3,055,272 1,462,518 66.8
N e 28 8,232,275 4,575,082 192.7
A 5 350 3,110,736 1,175,764 29.1
RS 572 22,134,947 12,858 578 420.3
IR A | 1,793 14,084,001 5,568,290 585.9
A} 292 6,769,920 2,684,851 36.6
il 3,672 5,036,872 2,070,561 106.1
B30} 387 6,572,985 1,286,938 199.8
P e 283 4,928,158 1,432,233 180
s 13 3,085,608 1,000,363 81.1
2 6,872 2,731,130 1,115,327 765
25 92 2,795,305 1,217,812 104.9
7€} 7 5,112 2,368,470 935,596 69.9
27 8,410 899,308 400,322 81.7
eq | E7 2,081 1,375,466 315,296 577
;L% 3 225 2,476,408 920,566 29.8
o oF 82 & 1,208 4,297,860 2,099,361 114.1
NEFERAHE | 1436 19,299,105 7,468,585 122.3
33/ | AA 3 144 29,919,240 16,107,077 536.5
FHA | 71EF 49X 8,200 2,659,500 1,322,615 84.8
Zete) 529 5,111,290 1,934,397 1116
2 il 0 35,917,000 16,959,600 432
4z o] 0 15,750,000 4,534,858 358.1
B of v A 0 8,255,325 2,547,047 272.1
2k 770 4,295,184 1,253,487 72.8




170 7=

2E 5 M3z 24 Xz

e ) 2] 51 A ) SRR R 42 7M%
(ha) |Fvl4+A(K/10a) | 49H(Y9/10a) | =FF A7)
o =H 17 968,667 394,946 14
B Flasd 413 968,667 394,946 14
ARz 0 550,282 241,812 8
25 g 536 413,400 238,792 5
o5 w3 5 g 779 362,175 225,834 ]
el 75 395,494 198,856 15
39 0 395,494 198,856 15
B4 1,237 2,195,127 1,107,162 26
oy VSR 1,548 2,587,232 1,210,387 24
Tr A z=b 0 1,305,850 808,273 58
Al 86 1,305,850 808,273 58
=z 0 1,523,661 751,879 55
55 0 1,523,661 751,879 55
S5 25 1,523,661 751,879 55
ey |2 886 1,278,416 569,263 39
o = 2,623 1,278,416 569,263 39
T Z 5,732 2,828,165 754,650 126
s 26 2,828,165 754,650 126
=5 213 2,828,165 754,650 126
= 56 2,828,165 754,650 126
%] 9 6,508,020 2,322,787 579
Fuf 248 2,048,280 702,008 30
) 35 3,388,486 1,232,218 51
et 265 1,572,648 574,114 39
EuE 0 2,048,280 702,008 30
= 55 5,211,080 2,328,915 182
Bl 273 1,313,928 639,650 54
) &l 96 2,133,531 856,923 65
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