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Classification of Rural Villages Using Information Theory

ol A @ .o F A
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Abstract

Classification results of rural villages provide useful information about rural village characteristics to select
similar villages in rural development project; many researches about regional classification have been
practiced. Recently rural amenity was introduced as an alternative for rural development, and rural villages
have been surveyed to find potential resources for rural development by 'Rural Amenity Resources Survey
Project’. Accumulated information through this survey project could be used to classify rural villages.
However existing rural classification method using statistical data is not efficient method to use rural amenity
resources information described with text. We introduced Information Bottleneck Method (IBM) based on
information theory and implemented this method to classification with rural amenity resources information
of Yanggang-myen, Yeongdong-gun in Chungbuk province.

Keywords : Information Bottleneck Method (IBM), Information theory, Classification of rural villages
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Table 1 Review result of classification researches in rural regions

Methods

Authors (year)

Cluster Analysis

Lee(2003), Kwon, Lee and Chei (2001), Jyoung (2004), Lim (1999)

Factor Analysis
(Principal Component Analysis)

Lee (1992), Choi and Ko (1986), Lim (2005), Lee and Yeo (1998),
Jeon (1997), Jeon and Ryu(1998), Kim{1985)

Principal Component Analysis
and Cluster Analysis

Lee and Han (1996), Do (2000), Lee (2002), Song and Oh (2001), Choi and
Hong (2004), Lee (1995), Lee (1987), Kim and Lee (1995), Kim and Kim
(2001), Shon and Youn (1997). Lee, Kim and Kim (2005), Park and Dauh
(2000), Jang (1998), Jeong and Lee (1988), Yoon and Joo (2005)

GIS Analysis

Kim et al.(1993), Chung et al. (1995), Oh, Lee and Jung(1996)
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Table 2 Pseudo-code of agglomerative information bottleneck method (N. Slonim and N. Tishby, 2000)

Input : joint distribution p(x.y)

Initialization :
Construct X=X

Main Loop :
For m=1XI—-1...1

- Merge: (%, )7,
= Update X= { X- { 7.’. ?,‘} }U{ 77;}
- Update 4, ; costs with related to .

Output : A partition of X into m clusters, Vmel...|X]

Vi, j=1...1Xl, iJ, calculate @, ,;=(px )+ (T} Dl 7D, p(AT)]

- Find the indices {i, j} for which d, ; is minimized
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(N. Slonim and N. Tishby, 2000).
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Table 3 Input data of Yanggang-myen

] No. of words
No. village name X - . .
village agriculture | grape | water (avaliable for use) | mountains and forest

1 Goemok 12 4 12 1 2
2 Singi 7 3 2 0 1
3 Gyodong 6 3 4 1 5
4 Gadong 8 4 3 3 1
5 Dureung 7 0 1 0 2
6 Yangjung 5 7 4 3 1
7 Jukchon 14 5 0 3 1
8 Sanmak-1 9 4 1 1 1
9 Sanmak-2 4 0 2 4
10 Namjeon-1 23 2 4 1 2
22 Myodong 1 3 6 1 1
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Table 5 Results of the classification

i Type Villages
gij——\ 1 1 Goemok, 19 Dupyeong
- 20 Gugang, 21 Cheongnam
;g;j:]__"— 2 Singi, 3 Gyodong,
?:——";}_‘—__] I 4 Gadong, 5 Dureugg,
; 7 Jukchon, 10 Namjeon-1,
:::]—’“ 11 Namjeon-2
:T—'—‘—m N I 8 Sanmak-1, 9 Sanmak-2,
12 Jichon, 16 Oeman
Fig. 1 Dendrogram of classification results 6 Yangung, 13 Yujum,
W 14 Wonglong, 15 Naeman,
Table 4 Linkage results of IBM 17 Mukjung, 18 Mapo,
22 Myodong
No. class 1 class 2 Info. delta
1 10 11 0.019369
2 14 17 0.020779
3 8 9 0.021229
4 6 22 0.02194
5 2 3 0.023119
6 15 18 0.023635
7 5 10 0.024603
8 19 20 0.027257
9 4 7 0.028053
10 12 16 0.031703
11 6 13 0.034136 Fig. 2 Rural villages classification map
12 1 21 0.034187
13 2 4 0.045664
14 14 15 0.046465 JF3R REEE 3~47) WEE ¢ Ao H
15 3 12 0.050561 of AHE APt FEFTEuEAZA [-E35HA
16 2 5 0.059399 &89 & Jls 20E wogr
17 6 14 0.060118
18 1 19 0.060744 3 Aois} HukEM
19 6 8 0.09041
20 1 2 0.10396 ojgfst Aif= FEouUE AR oyl
2 1 6 0.12138 EE o]g3to] HRo|Ee) 23 Q3 Aol

% 5 9tk ol 74 AU £EI} o} vz
AR LAY vl 49 23 o] ZAH
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Table 6 Resources of Type I

Village Resources {counts)

wild boars, grapes farming community,
Daeyeong-farm, community center, cold
warehouse, public health center, myeon of-
fice, forest, Yeongdong river, cultivated lands,
origin tombstone of Goemok, Mr. Kim's house,
grape, zelkova

Goemok

egret, leaf tobacco, hall for the aged, yard
for grapes farming community, Saemaeul
warehouse, flood forecasting facility, ar-
boures, forest, Geum-river(2), cuitivated
lands, forest, Yeongmo traditional service,
monument, Dupyong-tomstone of local par-
triotism, village school, Dupyong- stone
monument, village school monument, grapes,
well

Dupyong

the egret, squirrels, grapes farming commun-
ity, women community, aged community, ar-
boures, community center, Saemaeul ware-
house, primary school, forest, Geum-river,
cultivated lands, origin tombstone of the vil-
lage, monument, Yeongrak-summerhouse,
grapes, large old shade tree

Gugang

farming community, community center,
Geum-river, cultivated lands, rice field, stone
grave, Chungnam-tomstone of local partrio-
tism, monument (2), peach, apples. grapes,
well

Cheong-
nam

A2 A sAefE e

SIEUE U Uk

Table 7 Resources of Type I

Village

Resources {counts)

Singi

wild boars, grapes farming .community, com-
munity center, products warehouse, pond, bean
field, direction board of the village, zelkova,

Gyodong

wild boars, grapes farming community, hall
for the aged, habitation, forest (2), village land-
scape, rice field, Mumyeong-river, cultivated
lands, Mr. Jang monument, grapes, zelkova

Gadong

wild boars, farming community, cold store-
house (2), storehouse, Yeongdong-river, dry-
field farming, direction board of the village,
grapes, Yeongdong-river

Dureung

wild boars, aged community, hall for the aged,
arboures, products warehouse, cultivated lands,
forest, direction board of the village, grapes

Jukchon

wild boars, egret, community center, hall for
the aged, warehouse, Jukchon- cold storehouse,
Yangjung-river, fruit garden, tombstone of lo-
cal patriotism, zelkova, Jukchon-pond

Namjeon

wild boars, elks, Seonam-farm, women com-
munity, aged community, community center,
the cold storehouse, hall for the aged, public
health center, products warehouse, Yeongdong-
river, habitation, agricultural landscape, village
landscape, cultivated lands, forest, direction
board of the village, Yeongeun-tower, grapes,
apples, pine, zelkova

Namjeon

wild boars, women community, aged commun-
ity, community center, farming community
products warehouse (2), Mumyeong- river, for-
est, cultivated lands, community center monu-
ment, grapes
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Table § Resources of Type I

Table 9 Resources of Type IV

Village Resources Village Resources
wild boars, raccoons, aged community, magpie, elks, grapes farming community,
womnen community, community center, hall Vangiune | D2 o the aged. agricultural land, Murn-
Sanmak-1/| for the aged, product§ Warehouse, rice field, gung yeong-river, origin tombstone of the village,
Yeongdong-river, origin tombstone of the grapes, zelkova, Yeongdong- river
village, grapes, Sanmak- reservior i i
wild boars, community center, arboures, Zg'ret. elks, grapeifarmirtxg cx;mmumty.h?r—
: : - . oures, community center, farm machine
Sanmak-2 fggn mgcmge warehouse, Watgr supply fa Yujum N lago land forest Fruit
cility, rice field, Yeongdong-river, monu- warenouse, viiage ianascape, orest, mrul
ment of filial son, zelkova garden, Yujeom-river, grapes
cultural center, products Warehouse. ar- egret_ community center, arboures, Yeong-
Jichon boures, cold storehouse. Yujeom-river, fruit Wondong | dong-river, Wondong village, rice field,
garden. direction board of the village, grapes, peach, small river
Jichon-reservior :
magpies, hall for the aged, community cen- raccoons, grapes farming community, hall
QOeman | ter, primary school, rice field, Mumyeong- for the aged, water way, cultivated lands,
river, zelkova, well, Yujeom-tiver Naeman { forest, monument, grapes, peach, pear, trees
planted around a summerhouse, hardy-or-
ange tree, Naeman-reservior
AY Me Ateh g, Ark2e), 2&Ees w2 ¢ sheasants. product house. hal
; - egret, pheasants, products warehouse, hal

Al o I oA S o 2
T °l_qtq’ g5d% wHAE IR ALA7} Mg | 10 the aged. Sihang-tiver(2), cultiveted
EAshe 290z WAuxzhe Atdo] xAtd o} WP ands, forest, traditional house, grapes,
%g tﬂ%}\}ﬂ. ;gtﬂ-a‘_} e g AzZker 4 Qlt)h peach

= 2 = 2 T
o <) s o HB2elE2 22 S Ke)

A9 VY phese XX, 590k $EARL elks, grapes farming community, water
2 7Y L dEnte] 25 okEERE AYA supply facility, riverhead for water supply.
Abo] F8 o|Zojz| & npEEo|t} Mapo | Mumyeong-tiver, Geumn-river, community

olglat AYETE Za Y ExEAM A center, cultivated lands, small river, forest,
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board of the village, origin tombstone of
the village, monument, grapes. peach, large
old shade tree
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