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A Quantitative Evaluation of Composite Indicators
: Empirical Analysis of Comprehensive Rural Village Development Project

Hwang, Jae-Hee * Lee, Seong-Woo

Dept. of Agricultural Economics and Rural Development, Seoul National Univ.

ABSTRACT : The purpose of this study is to construct a quantitative evaluation method that can analyze the policy effectiveness
with the construction of a implicit composite index incorporating spatial econometrics models. In order to propose a methodological
framework for the program evaluation, this study conducts an empirical analysis with the application of the Comprehensive Rural
Village Development Project (CRVDP) which explicitly claims to achieve comprehensive goal of community development. The
present study pays particular attention to quantifying the composite evaluation index and drawing net effect through the application of
a series of spatial econometrics models. The spatial unit of the analysis is drawn at Eup-Myeon level in rural areas in Korea, and
the time horizon is in between 2005 and 2010. We utilize the Korean Agricultural Census data in 2005 and 2010. Three steps of
methodological processes are needed to satisfy the objective of the present study. First, we apply factor analysis to construct the
composite index that represents comprehensive settlement environment in rural area. The index should be matched with the main
objective of the CRVDP. Second, we apply the derived index to a series of spatial econometrics model as dependent variable. Lastly,
utilizing the estimated coefficients of the econometrics models, we apply decomposition technique to estimate CRVDP’s net effect
from both cross-sectional and longitudinal perspectives. We find that the results of the decomposition analysis by the execution of

the CRVDP are positively associated with the explicit object of the project.

Key words : Comprehensive Rural Village Development Project, Quantitative Program Evaluation, Ex-post Analysis, Decomposition
Technique, Spatial Econometrics

A= HAAE s AAe FH He= A=A, A
A3 = lgq;,] A7) %5 (Multi-functionality) ¥ 522
AAMUEIE Z2FOBN TE B3] 4T WskE 2y

sh7] AlEbeRTE Uobh A SHE Sl v 2
Asts =Rt A2 HAE HEHSA HATHPark,
2005; Seong et al., 2004). F&2 ThdA 7IX]= AlZto]

sEgre) 4ol WEsla k. ol9h Tiio] FEL
A A7h =G Q8]0 oISk @A) B
AL ARSI dE wEEe) AA4 wskel 54

Hrle] Fo= oldt ARS WEe] AR Qo FH Qo Ao Wt oS ZEEI gom, HIH FFEIl
HA A=A = FES 54 AFPLTA oA EA| AHIAE folal= ARO T wxo] A3

o S@e FU3 U AT T RS ARAL go oo

Corresponding author : Lee, Seong-Woo K _%:Zé AAC sE I };—qg 8sfel T
s A8 BASE Sushs A2E 54 Ainde Baw
E-mail : seonglee@snu.ac.kr . FE0] AYs I T = oﬁ-/] Hu9s 7)F

vol. 22, no. 4,2016 25



V3t wE afre] AE-ESH EiAClA RiRET B8,
TEAE g Alas %ZJ—*. Al T ] SR =
7Fsdt F37) oMt FE2 wY e 2= F4E
A9# A 77}‘*011 <] A AFH T4
29 Aae *Ji(iﬁ%ﬁ)x* A A Ly
| Take]o] AjA oz o]=sl= ul
3= skl AAY el ddex
AR Y] Y Aas w4t

2 g3k
2] A oa%to
W GE

, SEAE &

hin')

1

& 7 Slon, oo AF gl &M FIrorA 2 F
Aol FEsh= AHo] FEAE] FAste] ZEA W<t
o2 PJskal 9 thBrandth & Haugen, 2011; Lee, 2009;
Ohe, 2006; 2007; Woods, 2005).

FEISEFPILAI S B2 AG B
Bg3e] B AT PBE Ak
(Yu and Cho, 2006). Atge] Ux1xel B2e Aot
;(]/] 7(4 7]‘— 6]:%]—0]] Olol:q 7(]-7]?(—1 og= 07‘:/] %}—
Aol A EEE BXE Sty 18y FEESEN
Aol & w4 AT =25 thista dFel=
27, SEAA S ARA AT D FAH el 52
ol AP Aol THE WEF AT (Expost) L
AL mopg SEolnt s)Ee AR A 54
2 Baubi o] A3hA ARR-o® <l Axke] AlFA
A BAE =Sk gom, ol ulwa ol
54 el g9 sy gk U
ol7t AAZQ HrhmEe] vlulst Nz ske Hrpgol
@ o] =97 so] BAZ olojd s WAL
S gtk web B 1S A AuA @

GEAZA B Aol e AFEATE AR
HdeAo] UFHTHLee and Kim, 2011; Lee and Yun,
2008; Leeuw and Vaessen, 2009; Walker et al., 2010).

A ] 3"394 A7 s ] H5xE A
She S3AFES ofFA HrhE oo &, o= AFx9
AAaIs = ’6}~7P A, olHT ofEe TdF A
T FRARE A oHe w2 Beole
ouRt Wi oE AN w2 WU 23 =22 5 A
At #EEo] dok vot A w4 F8 AFH o]
o AE FFY ENey WA EAE HolH, AY A
o] HAS MEHUEA ARE AFHoT Prlshe
AYE QA oldF WA, X AT EAS
TYNIAE S AR A F7R s 283 4
H7F e AASt, @ w8 AA A& A
oS ARA-AsH o7 FdstE = Alxo|th o]of
T AFE vEoR v 9 wEAHe Hrks] 9
AFH BYS 7S, S HUERP e A8 The

sEe) 30H 9% oeld FrIGL
=4

Y
N

5 A

w& Aol
yaKe)

b 2L
inSA =1 |

2

o R ol _Iz'

26 SEAE, H22A H4Z, 2016

O—(l)—
e AnFosH 3R BAAA Feistel 1o}
24 g,

AT FAL et Uk 2 AFE YA
wEAA Ble Wand W, wset sEAAe
@] Ao MBI BEE olsfAt olo) WHE
AUEH ZRoA] B AT AU AEYS AFs)
T itk 3 ARME BT 45T AFAT 450
A BELEWIIAGS tdoR 9w A
AT} BN AnE AAL ek s sgo
NE BAEARE R &5 A0 g A L ¥
=47 Bt 7)ol & g AAES A

Aae] Aol tiE AFo]l aTH = FEIT
o AAA Wslsl AR Asld ExE Az
ASAE BHIE AR, AL AT FhE 5

359 Fe7t 5ol

a8y FEEEY ARdulRe] XA %K(Political
Market) =215 Y3 T3 o)l w2, A EnB|d|
A e FA-digd A4 54 ARe aggust
AL =Rl oo FFE sl FF3IHLee,
2005). Tgo] S FEHE JAERAES A
o] 23 JAI w3
7|&3le] HlaA
HRlth(Je, 2009). oldl AAZ AAH7I} o] FoiA]7]
oj2]& Holrk

53] w958 IAH Bt s
stoll &k Ak3|A 7o} A2 w2zt A 2H8-s)
(Lee and Kim, 2011; Lee and Yun, 2008). wi2hA] 3t
HEAA 1432 201613 o 2keE 7]F)0] ?Jlﬂi 5

Akl Boke] A2 AAS 3ot A2 RE )
Ao g AFEL T AWH A4S T3 AFHFIpL 4
AU Zo] Fdoltk voprt o5 BALe TAHHTL
S 7ERUE ARG 5 of 0|2 A
7F Ao AYHA B A AYAA L s i
AR flo] dmt WAEAT, IR Ak T Ao
g B3 =937 §o)E A|7|slzlel o2k o4t
o] a8 Aslet & B9 wsle gk dA),



AT} AR BF 59 5EAA] 494 du 2
[e]

T7F SUEIL ATt Brke T vt 2ol FASE

off
jins
off

i

2
©
A
L
rlr
o
ofy
ox

o

v
o

)
2

ot K
>
i
M
-0,
ol
S
i_l“
L
ot

ol o
ko
-

B of
olN
2
>

tlo
o
N
)
off
)
2
o
+
ol
_Pé
oL
oft
o
-
i_t“
, b
oL
22
tio
[t
x

o Fl @ T
off it
3
> O

2
2
1 12 o
o off N
U‘_@ e
ox, o 12
e
X
G
N
2
= i
o ‘
>
ko
oX,
o
)
kI
9|L
£

2 o o Jr o ooy 2
o
N
kl

rlr
_4 —le
%
v
o
1?
=2
o
L il
off
" 12
fr
iy
S
O
b

o

o
2
o

4 7Fsd X]Vbol 11]5]'5401 AL,
-,4 oA QA s
% 7} Atk

A9 Pliulo]] 0171’6’]— h:-i?(—]iu 5137]-_/] .é‘g_/%]
T gs] =9Ea Qiok B9 At
—l—‘_v—/“(Cost-Beneﬁt Analysis) 53 Z+o]
1 /‘W(Ex—ante) Brte] A7 A
Hal glom, o]F HUE = ARS-A(Ex-post) H7}

719l gk a7t JF%K] 7kt e FAlelt
(Walker et al., 2010).

g olgd AF-A-ger aox E+stal, AF
Abs) o] A7 = —% EH\— U]‘ﬂ%}‘:} %”35& %%kTé
7t tigk IA7F B
o= Qs ZAAZYHY ]—? o= ‘37]7‘401 EE tﬂi]—‘ﬂ':%
HABE | IX3 7] wEo|thLee and Kim, 2011;
Lee and Yun, 2008).

53], 5l 59 54
OECDY| &8 AH7 A
ojth. ol =y T Ao

L2 g

R
i
o
N
3
W o S oo
nj":
o

(3

1
> AT

X oEd > ood

Ir

B o&Esta

319

ol thet Frh= 4T
I

52720 812 HFE
At o2 vl Bk gl
JPHe) B8 F5P AR

oogg
2 N jor
r;'k;‘;m

Y7L T2
o2 Helth A%
7 Qge geolth

o,

A WUt 283 7 v WHAEE A8 &
mel FH-HH fPEeE FEE F U oY &
0] ARSI A IR ol A EH= AR, o]dF
S B YT A i8] HrEA RS £48 st
oA A YWrE TZE= 234 HrE AE5E Ao
]2 o] thMansfield and Grunewald, 2013; Garbarino and
Holland, 2009; Neuman, 2002). 7} AFAEEE &3}
O:] 7(-]11]:7(4 o7 lﬂ;)\-]?‘___}- & 9}\“ %7].x] 9,]. 7(-]/‘61751_9_
A% H/IAEE BF vldEss 2otk

1
5orr 2

[ o

Ty ZHEA DAl aEAletely Y A
T Ttk AR A AFAY FriE W ¥
G2 Hrke oA ok I ARG Ire] 2dA
547 7 7 B Wyt ds] $LE A7lel o
FoAE GA] dtt ] WA EE e B
717 Adatel AAEE Zlol dubHoln, H4F Axe
T EUE"lY 7] Aol Bt} Zhrke] gof 3t
weba] QA AL GAlCM s BIAEe] 5499 B
7INZNol 2AS FH-AA Hrtad F she F st
= Aol YEEo|tiMansfield and Grunewald, 2013;
Garbarino and Holland, 2009). ©]|=% 713 242 3
7H7d 8 ARdel 28] wiiel, dA-Ad 3 F
ojmgh o] st == A w3 FA st

O

O

I‘-YL

w F e FUS B RssAY, el
Wol Bl Breka WA Wl A AFHAE B
23k 5 rlede dFATY BobAve] Ao
A Ak ols AFHIL A HA Aol g3}
t oY $RHe 9 FAH, Pl ZAED o

Mg W7HE S1% Wolel 23 el &
Sl BN Bala RS s BaY

>t do o p

13'401'0:] A HWreE JgPIod 5
2 d Ho]ti(Walker et al, 2010). T5°]
Olaf?} A A714 AaE e A4 H7ke] 71K

£ "ojxgle Hx gt azte] sAHE EAd
7H%°ﬂ g AEF dAo=E Agsta wng BrtE
|lal obA, A54 wEAAS Axse AR T
A HHaloyes B JAFelal AEAd w2 HrH4E
W7t desith B Ave HE e BAAES] AgE
AHES ol fE AAZ el HED oW wEH A
A b AHE A3 HaA gk olo] AlFH
B7te] 7be A S FHToEA Wrbdn 9 A
3]'7‘401] iz A =E xﬂjlih:}

N ARE NS BEse A2 $EAAY B
9o gWEAel WAZ 489G, 2, BIAE A
Al S48 AE WA P P Al o
AR Aelth 4 ALKl Y5 ol Uik A
B3 B} AAINE e or SRt T o
nEo] AAFE B ATF B teNFES YIFo

=4 A AFe] £A2 WelE w2k @gsol
oAtk olg@ A% A9 AES s s A

vol. 22, no. 4,2016 27



o uwu} olel] HlwA| 2
2] El:;q]_tﬂ-o 24 oF

Awe) gt oa?b wzed s
o%aloﬂxa frolulshA thEoiXd &

2012; Picciotto and Feinstein, 2000).
N, BAsE 43 5

Olﬂ(PereZ and Ollvelra,
oks), kel A
R *é#%ﬁ A ol A3 2
Ql Addo] ZshA wrdEo] 7] wiiEolth Galstyan and
Movsisyan(2010) o]2]gF A A x| Aaksl Bete 3
Al vl 7HAE FEste] AR FEH AlEEelA, 3
AEA, QR &8, AT 9 A
Zlolt}. 12yt Xﬂ@'% XP S HRoE ks AA
7Hgske & AlE
%ﬁi 0]’*— 3lHEA o] AgstA
2 3 wT AR a0l
AeFst stz

#lol ot %k%%ﬁ%—"—

Ade BgHon was 4 HAEE
ot 7 7 e Al VR Bl S B
st BRI EEA bl TRt
TR ARAEA HAol A AFH 7L A2
o= Spgstel HaT &
o AALNoR Wi (AL Fasta, AE agle)
Ak 4= ol‘— _Q_QJEM H}

e Adoh

Aot webA B ﬂ—?c

mlo

NEAR FYATE
53l B44 BARS) JsE A

o] WhRHe] BEEES HoluA AH
HIRA A B ER ARk, aEAE 4
U3 AFA HriA gz X8
s, 4 Baoss

F

Fﬂ i
O U ]

ﬁihﬂ
Y

=

&3l ﬂ% s Xé
%tﬂ}"&?ﬂ%}/\}?j =48

i
il

Ol
T
rot

o

J

Il

Sk=to] AHAFAL
7K E) B Jm—@ A=
7 A TAE 99
Ae &—u&au u%ele

EED HﬂH Hﬂ
FHoE 39 FPAU4E
2 o OViEHPark 2005). £-3],
Y A4 oA nlzE A

m{m
2 rhe o

0 & > of o

off rir

SEAE, H22A M4z, 20164

e STt W FEHY 7127 AREEA sk T
Aste, TR o3l AE FHAS AA ddol
kg E]MWPark et a., 2007). UR °]& 7}A|gd
AtEle] T ECF MY hEe &L VIE HS
NAL, T2 BAALS FiE AL @S w24
A2 ol2lgh #7710 t&shs YAMHS AT oAtk
dad AdE 875 WA E vY SAY AEAY

A
ANzl M ATl 24e 9E HgAe] tiFEd
3, o7k A e AEE w2 AT
A= Atk olF 4 AAs 0 o= A
#E7] ARekslal, s ol dadt S5 Holy
FEA AL 9] X]v‘—rﬂ'??l’ Bl 71qshs THA 5
EAA0] ST olof 1990 °F FEAFUMNL
AR, ARFINEA, s sEAdre = fAIR

FENEAY) Sl we), v AFEd e
2 wEAE #AsE FTehs wEAFA0] 200040

o]% o] wA #eto 7 Aem7lstATh
FESTINEARY S &I diF dAE A
s15to 2 AR B4 Itide wddith 7]=9
Az Azho] FEH FHE FEASE H =30
Qoha, T ARdelE HEo] A tlA 7} %
o v|X= FJFaHE FAE= "ol BYEo] o)
o wWeA FEY AFIAEES T k] A
A

7, AR D RJRANY 5 FHHoR A
FEaha, FAT Mol FESE AT HBFRL
2o $ENWE Fo BEE deth 53, FAG
4 £4e AVL e PEBY 5E AL A
del Bl Easia A duw Adied @a

SEAC
=@ A AR G4 ARALe oA
Wie] o g AAE B3 ARBEHe E4S Bl
ol & Ae] Uy wANTES AUk Awolu,
olg3 ZAEE AR FAAAoZ AH AL 5
WapA Hoh Al oA B4 B3 WelE sz
A== vl 2 A9 FHE 271734 (Spatial
Autocorrelation)= 1#H3l] ARGHIE WY vl
AT ol B AFe 33+ A

< UYR BN
TEo) AF87 Ao G M2 AP AL BA5)
3, A Aol 2AS Aol HEH wENE B

st} gk



2 A7 AFA A7 e 7L TEFes
A7l 2% =42 E A 7(Quasi-Experimental Designs)
Wae Atk HZ7HA el 4 a4 JiE A
A 2] Asted, BAFHEE ol
G ol w2t 48 ol A=
R WA E(FEEM)S S
A4 A3z E)o] WFHT. Bt
2y WA E A2, dda-tizT
'3} ke 8] 7HssiH,

b
IaeEoR PRNT 5 YUk

p

3
faaw X
.

2 E o
o opot
n =

>
10y

£ 0 o2 E
O

7
A o $E
W, Ay

¢}

et <Figure 1>9]

7t BRI AR AR A

A= AR AF olsjilA Rt
McDavid et al.(2012)2] +=2o] TASIA, ¥ AF= AHl
Ao £ 9 Y-S B3I o9 ARAEE A
U J7HRAEE Addsta ok veopt sid BrER RS
A7) SI%F HUEARS] FEUbsA S wdkith HF

How AuH PAAEE 2 AgRge] FHAFE A
gHu, o] Hst sPsAel wek AR G

#® 7FEe BeAs AT & A9 By 3
AAHY A 2tz A8, HEAA B e A
o= 80X (Factor Analysis) 5 THAGFEAS B3t
At ol a7E FESFWNLALL
57 Poleis WH WANEE XL Jdomw
W53 e Bol AgHos 7EY Bast Ak of
of £ ATE 3FI)ee AU 4 WFEe AR
3l (Principal Component Analysis, PCA)<
e 494 WHAEE &8s
=g
A SRS

O

-

o EO
o= TE=

1z

B aTe ato] gHiE Tl

okl T X
A oo it AL

J(Spatial Autoregressive Regression Model,
T2} & (Spatial Error Model, SEM), &¥+-3-3t

=1 O

A g3to] £

2 &
b

=2 0 1

o]

o

SAR),
5.3 (Spatial General Model, SAC)S

RS
S Y BuoMes Al 2E T 2y
TA oj&A tish A, ZF dwa

=4 JehbE SAC EAATTS V)

=
Famso] T AR o

[e2

!

o

o

G
(&
shef, 3

%0
o &

N

]

O 0O

7

S}

W ol ok >

N of AL rr =

Ao A7 xzTdAs 4 AGEE 3 AAVE
Aol QA ke bEel A 2k Al A58 st
waEe Ak k. olo] & FFEY AAE 2
= AAEs Bae) F|2ARE PlaRY,

y=pWy+XB+u, - 2(1)

u=\AWu+e, 6~N(0,02]n)

. g azt Bt

BRI G A A2e AeE DA
wE Fo BT + Ao Avd vws AR
nFedx g 3F Zpolof] mEW, AZPE Hlas oA H e

3

AR & Hlae] ZAZTKKim and Lee, 2011; Lee and
Kim, 2011; Lee and Yun, 2008). F&0}S-E3/1TA 1< 9
A5, AFFAR S mEe o] BEj7) 7hsstaL, 13 A
Aol 2004-2009'd Atolell A== T AVIEE HES

=

o

A Al
"oz 44 AA-IEF HHE HEZYE M uigal Bt

=27 datEs | |HEe-th=2 | | mopx
=22 & FA| ofE = A 7|

Y i oL ol?
HILR|E 0t O|BAHEH
E)MPH ; EXE#He
o - =
HIBAIR? | I opjct (o @l =

Figure 1. Program Evaluation Structure in Quantitative and Ex-post Approach

vol. 22, no. 4,2016 29



g & e AR JADE JIEH AV VEE B
L ] 7Fssth B AFollAe
H ] ]lﬂéo 7(4_9_6]-0‘%)}7\1
A 2 F7EAEe] % Poloﬂ FFE VAE 8RIES
A ﬂ"—i?l Bael A aag sty sfidsta ok
Hd- A7 sfiAl7|Ee] A8 A 25 gl
o3t AAFI ofFeo FTAE A = F Urh
Blinder-Oxaca 3l|#|7152 At 2ol& WA Q213
YAF glo g EeEldh= WH. o Z(Blinder, 1973; Oaxaca,
1973), A9 ¢85 T2dE 8T 4 thHwang
and Lee, 2015). 94, 2]Q)2 AHojd InukAgs|A2&
ARAH(E(Y,), QAR )T H2T(E(Y,), AFFH
Foqz|h o g PR3k, AR OE F oo FEXE
AR, olof A3)E T3 2t Aol YA 54, 5
Aol o XY 21 ol EE3ETh

o —m 0}11 4

yl:Zg,,X,Jrei < 2)(2)
JE— k I
Bl X!~ Zﬁ?X.B

ZAX4 ZﬁAXB+ZﬁAXB ZﬁBXB

j=1

k
= (- 6D + (B e Wi
i=1 i=1 i=1

—ZﬁA (- XB+Eﬁ X7 EﬁfX_f - 2)(3)

= 36 (- X+ (31— 60+ 2‘3 B - ) e 2y

23)e] 8H4 Baf Aoz Aol HE F Ao
7 AAPAAE o] AolF thest e oz 3
Ak ek AA, el A WA g duasel 3
o7} UG FAP AL ol ovlstn o= B4
& 9{Endowment Effect)oll d|gsich whH o] = W
Ak Al WA e T AT ke HPus wfol7t v
A g2 FEOZA 7‘]'7'<P§34(Residual Effect)oﬂ ‘H%

QS WE pE PR RS Sua, £ e
He oled AAEI RES FEUISERABAY
S PN ESE BT

F2AY AT ATU AR ARE
SEEEUARAIe] A el g3t
sith wAe) FUA HAE ARG EPHE |

30 SEAE, M22A H4Z, 2016

2143k o 254 MAUPModifi-
able Areal Unit Problem)9] EAE B3t} st} oo
49 AR Hel= 2005-2010»&2& 73k, 2005
33 20109 FHFRA ARE &Y AVIH vlnE
Bl AR G A UrEMt A A WS
=A%t

rulo

Table 1. Variables for Factor Analysis

Variables Explanation

Residential Condition
Ratio_kitchen  Percentage of Modernized Kitchen
Ratio_toilet
Ratio_bath

Income Source

Percentage of Flush Toilets

Percentage of Hot-water Boiler

Percentage of Farm Households that sell
Agricultural Products over 20,000 USD

Percentage of Farmers with Additional Job(s)

Ratio_sales

Ratio_sideline

Ratio_com Percentage of Computer Usage

Accessibility

Edu ac Percentage of Existence of Formal School
- Education Facility in Each Village

Bank ac Percentage of Existence of Banking Facility
- (Cooperative Bank) in Each Village

Medi ac Percentage of Existence of Medical Facility

(Public Health Center) in Each Village

Living Environment
Ratio_water Percentage of Water Supply

Percentage of Agricultural Waste Disposal by

Ratio_waste Professional Service (or Recycling)
Public_trans

Note: All variables here are continuous.
Source: Korea Agricultural Census in 2005 & 2010

Frequency of Public Transportation Runs
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Table 2. Variables for Spatial Econometrics Model

Variables Explanation
QE”.‘”’M Ln(Factor Scores derived from Factor Analysis)
Variable

Demographic _Independent Variables

Population Log(Total Population)
Old Percentage of Over 65 Aged People (%)
Farmers Percentage of Farmers (%)

Spatial Independent Variables

Ln(Average Sales of Agricultural Products)

Agri. sales (10 USD)

Farm land Percentage of Farming Land (%)

Typel Percentage of Vegetable and Upland Crops (%)
Type2 Percentage of Fruit, Special crop, Flower (%)
Spatial Lag Matrix

" Spatial Weight Matrix, Inverse Distance

Note: All variables here are continuous.
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Table 3. Eigenvalues

Factor Eigenvalue Proportion (%)  Cumulative (%)
1 2.9983 24.99 24.99
2 2.2918 19.1 44.08
3 1.4519 12.1 56.18
4 1.0708 8.92 65.11
5 0.9208 7.67 72.78
6 0.9000 7.50 80.28
7 0.6235 5.20 85.48
8 0.5083 424 89.71
9 0.3879 3.23 92.94
10 0.3271 2.73 95.67
11 0.2757 2.30 97.97
12 0.2440 2.03 100.00

<Table 4>= 4702 =oFd A 2AE] 2AHA=

(Factor Loading)E YERATE A5 5 TAoA o33

Hie} FAstA|, AA B4 AFME FALE A5

ANEHTE- Ao E s a9 ¥ o
o

=

o

o

golgd 4= gtk B BEAoA= <Table 4>9 2o
EAT QRAAXE HUE VEXE gl 7 33t
©ele] QR SE 2HESY, sE 81 Sl AAR
£ Fst FAFRR Y FTEHHFE TS
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Table 4. Standardized Factor Score and Communality Estimates

Variable Factorl ~ Factor2  Factor3  Factor4 Commu
-nality
Ratio kitchen ~ 0.2795 -0.0387  0.1005 -0.0049  0.5446
Ratio_toilet  0.3279 -0.0001 -0.0580 -0.0129  0.7401
Ratio bath ~ 0.3397  0.0027 0.0543 -0.0815  0.7351
Ratio sales -0.0401 -0.0336  0.6037 0.0676  0.8127
Ratio sideline  0.2025  0.0882 -0.3173  0.0162  0.6007
Ratio com  0.1150  0.0735  0.4311 -0.0823  0.5016
Edu ac  0.0362  0.3607 -0.0250  0.0259  0.7983
Bank ac  -0.0281  0.3635  0.0224  0.0322  0.7820
Medi ac  -0.0137  0.3647  0.0068 -0.0579  0.7655
Ratio water ~ 0.0385 -0.0207  0.0598  0.5755  0.6201
Ratio waste  0.1122 -0.0253  0.0574 -0.5148  0.4256
Public trans  0.1152 -0.0102  0.0013  0.4078  0.4865
2. @Mgat ok SZHAIE A olA7|'H &zt

7t AAZAR G v @AY F Aol
Fea va A

Azl FHe] FHA AV A oFe A
FofA et Aol A BE Fofulgt FEoR &
A= ATH<Table 5> F=x). FF3EES tidsts QA
Fo] YA RYXSH(Global Moran’s D Fed=| <z}

A GeA BE A wFeR FAHoH)
ol TAALE we ForR FEAM FHH A1

#ol Qe AARTE HAl 25 A AR
TE I FERAT FEFE AOE D Aol
o

Table 5. Results of Moran’s 1

Implemented Group Non-Implemented Group

Moran’s I
0.2638

Moran’s | p-value

0.0000

p-value
0.1644 0.0000

Z

N to
(o

o

jnid

ol SAC 23S AL A3, A5 &
A =5 HF= Rho(p)9t Lambda( M )2l Alg
7b 7 By Al AHY #eE FAEHIAT
(<Table 6> Z=x).

olo} /I =PHFEol oy
o7} BAHLOE foulstAl 34
71 g3, 2(5)e €= (Wald Test)= AAStL U
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4
FHTAA vl A Jazt FAAF] Afolrt Bk o
oS B sd AAE <Table 7> A3} tfEo]
SIS B, 654 obg TAAT WIFo] i, FAFAA
HFo] Ariom ve & Ade A WAE B
91857} ol AAe] Ee HOE B & g
(ﬁ;nvplmneﬂtﬁd 7}3;;,071,)2 ,
Wald Test: W= (s.e.(ﬁ;mf’lmnﬁn,f,ed))Q+(s‘e‘(ﬂzmn))2 ~x* (1)
- 21(5)
Table 6. Regression Results
Variables Implemented Non-implemented ~ Wald Test
Intercept -6.6532 *** -7.4519 *** 0.8285
Population 0.1116 *** 0.1168 *** 0.2239
Older -0.0002 -0.0030 *** 0.9204
Farmers -0.0008 0.0009 *** 0.9159
Agri. sales 0.0212 0.0411 *** 0.6962
Farm land 0.0024 *** 0.0017 *** 0.5976
Typel 0.0007 * 0.0005 *** 0.3496
Type2 0.0003 0.0005 ** 0.2416
Rho 1.9256 *** 2.0250 ***
Lambda 0.7560 *** 2.3409 ***
N 290 1,098
R2 0.4758 0.6635
R2 0.4628 0.6613
-2LL 3,320.41 1,276.87

Note: * p<0.1, ** p<0.05, *** p<0.01
The values in Wald Test column are converted to
probability based on x’distribution.
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Table 7. Direct, Indirect and Total Effect

]

Implemented

Variables - -
Direct Effect Indirect Effect  Total Effect
Population 0.1409 #*x* 6.9629 *** 7.1038 **
Older -0.0003 -0.0155 -0.0158
Farmers -0.0010 -0.0511 -0.0522
Agri. sales 0.0257 1.2679 1.2935
Farm land 0.0030 **x* 0.149] **x* 0.152] *#*
Typel 0.0009 * 0.0461 * 0.0470 *
Type2 0.0004 0.0207 0.0211
. Non-implemented
Variables Direct Effect Indirect Effect  Total Effect
Population 0.1235 #** 7.3411 *** 7.4646 ***
Older -0.003] **x* -0.1836 *** -0.1867 ***
Farmers 0.0010 **x* 0.0579 *** 0.0589 **
Agri. sales 0.0435 2.5856 *** 2.629] **
Farm land 0.0018 0.1064 *** 0.1082 s
Typel 0.0006 *** 0.0330 *** 0.0335 ***
Type2 0.0005 ** 0.0296 ** 0.0300 **

<Table 8>2] sA71% & A= AFFIA A
HFAA S b FEH AolE ) BRI} B+
o] AEAE Elste] HolErh ARG vt
oJzHe] AR QoL o= 06320 79SS el
U, o7 F Aok Afolo] EAsh= Aol Fe
oulgtt. oleldt FaI= AW HelE B o
7Fe3t 5A4EAe Ao ¥stE Al  gle
Hans FAFE, gebd @ dtass A

o] zlolBE Bolg 2= gl Ao =223 Fily)

]

Table 8. Evaluation Result from Decomposition Method

Amount Ratio (%) Evaluation

Endowment Effect -0.0264 -4.19  Negative
Residual Effect 0.6584 104.19 Positive
Constant Effect 0.7987 126.38 Positive
Coefficient Effect -0.1403 -22.19  Negative
Total Effect 0.6320 100.00 Positive
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Table 9. Evaluation Result from Decomposition Method

Amount Ratio (%)  Evaluation
Endowment Effect 0.0242 -0.34
Residual Effect -7.3048 100.34
Constant Effect -8.2799 113.73
Coefficient Effect 0.9750 -13.39

Total Effect -7.2806 100.00
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