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Word Network Analysis based on Mutual Information for Ontology
of Korean Rural Planning
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ABSTRACT : There has been a growing concern on ontology especially in recent knowledge-based industry and defining a
field-customized semantic word network is essential for building it. In this paper, a word network for ontology is established with
785 publications of Korean Society of Rural Planning(KSRP), from 1995 to 2017. Semantic relationships between words in the
publications were quantitatively measured with the ‘normalized pointwise mutual information’ based on the information theory.
Appearance and co-appearance frequencies of nouns and adjectives in phrases are analyzed based on the assumption that a ‘noun
phrase’ represents a single ‘concept’. The word network of KSRP was compared with that of WordNet™, a world-wide thesaurus
network, for the verification. It is proved that the KSRP’s word network, established in this paper, provides words’ semantic
relationships based on the common concepts of Korean rural planning research field. With the results, it is expecting that the
established word network can present more opportunity for preparation of the fourth industrial revolution to the field of the Korean
rural planning.

Key words : The Fourth Industrial Revolution, Information Theory(IT), Pointwise Mutual Information(PMI), Phrase analysis,
Semantic word network
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Table 1. Statistics of nouns, adjectives and noun phrases
in the KSRP publications

Noun Total 65,859

Sort 5,210

Adjective Total 16,938
Sort 2,239

Noun-Phrase Total 24,681
Avg. 245

1) Average words, nouns and adjectives, in a noun
phrase
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Table 2. Nouns and adjectives frequently used in the
KSRP publications

Noun Frequency | Adjective Frequency
study 1,673 | rural 1,930
village 1,604 | agricultural 426
area 1,269 | local 411
landscape 1,078 | regional 264
development 936 | spatial 221
analysis 773 | urban 210
result 706 | natural 200
project 629 | important 179
resource 611 | new 160
system 542 | various 158
community 517 | environmental 145
resident 452 | economic 143
facility 447 | public 138
planning 434 | high 136
model 400 | traditional 135
tourism 399 | second 128
land 392 | social 123
management 375 | basic 121
method 374 | necessary 120
environment 372 | total 119
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Figure 1. Process of KSRP ontology building

3. Normalized Pointwise Mutual Information (NPMI)
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Table 3. Related words with nouns in KSRP

FHEAY LERA THS 9T AR A0

S|
&

s

SEEE

A

9](econometric)’, ‘T-Z(structure)’, ‘nl¥(interaction)’®] T
o7F A#do] E2 ALE BENEHE 5, F8A A
%= NPMIE 8% AdAd B4S 53l =5
g FoklA FE&EE MdS MR Eg Adto] B4
)
A

< T 5 UM

ftlo

2. EI0{Y|EQ|3 H|W: KSRP vs. WordNet

Noun Related words (NPMI)
case(0.67), present(0.47), previous(0.45), depopulation(0.41), show(0.39), selected(0.36), analyze(0.36), future(0.35),
study ..
further(0.35), empirical(0.34)
village fishing(0.47), grove(0.39), waterfront(0.39), mountain(0.39), seaside(0.37), eco(0.37), marketplace(0.36),
over-depopulated(0.36), rural(0.35), appraisal(0.30)
area urbanized(0.41), less-favored(0.40), favored(0.38), reserve(0.37), inland(0.37), biosphere(0.36), mountainous(0.35),
rural(0.35), greenbelt(0.34), metropolitan(0.33)
prototype(0.46), prototypal(0.45), scenic(0.38), ordinance(0.36), draft(0.35), architecture(0.35), composition(0.34),
landscape . - .
conservation(0.33), continuity(0.33), superior(0.33)
development endogenous(0.49), permission(0.43), balanced(0.43), project(0.43), comprehensive(0.42), sustainable(0.41),
bottom-up(0.37), hot-spring(0.35), eco(0.30)
analysis regression(0.53), comparative(0.47), cluster(0.47), frequency(0.44), shift-share(0.44), importance-performance(0.43),
descriptive(0.43), multiple(0.42), principal(0.42), interpretation(0.41)
result burden(0.43), following(0.42), above(0.38), analysis(0.37), estimation(0.34), test(0.32), assessment(0.31),
empirical(0.31), main(0.31), best(0.30)
. community-building(0.45), Saemaul(0.44), comprehensive(0.43), development(0.43), art(0.40), bottom-up(0.38),
project modernization(0.38), reclamation(0.36), empowerment(0.36)
resource amenity(0.60), societal(0.40), cultural(0.39), human(0.38), indigenous(0.37), intangible(0.37), superior(0.37),
natural(0.34), ecocultural(0.32), analyzing(0.32)
system incentive(0.46), agricultural-product(0.44), propulsion(0.43), web(0.43), forecasting(0.43), web-based(0.43),
tentative(0.42), week(0.41), voucher(0.41), information(0.39)
. center(0.46), mongolica(0.46), youth(0.46), finder(0.44), revival(0.42), eupmyun(0.42), viable(0.41), spirit(0.38),
community .
close(0.35), pension(0.35)
resident local(0.52), regard(0.48), consciousness(0.44), original(0.44), respect(0.41), participatory(0.35), leader(0.35),
urbanites(0.34), visitor(0.32), corresponding(0.32)
facility sanitation(0.48), disposal(0.46), convenience(0.44), legislation(0.43), protected(0.43), hardware(0.42), waste(0.42),
medical(0.38), unused(0.36), public(0.36)
. collaborative(0.56), process(0.41), strategic(0.39), rational(0.37), recovery(0.37), storytelling(0.36), longterm(0.32),
planning .
use(0.32), ordinance(0.32)
model logit(0.60), econometric(0.56), input-output(0.54), gravity(0.54), mediation(0.52), multi-level(0.52), probit(0.51),
mushroom(0.48), equation(0.45), additive(0.44)
tourism green(0.52), fair(0.50), intermediary(0.46), healing(0.44), motivation(0.41), experiential(0.40), eco-cultural(0.37),
storytelling(0.34), rural(0.32), wildflower(0.29)
land use(0.68), cover(0.57), suitability(0.51), fencing(0.51), consolidation(0.49), cultivated(0.49), price(0.48), tidal(0.45),
Saemangeum(0.44)
management initiative(0.47), conflict(0.46), police(0.42), fringe(0.41), diversification(0.41), ability(0.39), pesticide(0.38),
efficient(0.35), intensive(0.34), official(0.32)
method valuation(0.56), contingent(0.55), decomposition(0.46), multi-dimensional(0.46), scoring(0.42), surveying(0.40),
improved(0.39), move(0.39), t-test(0.39)
environment natural(0.52), living(0.49), diagnostic(0.42), clean(0.41), ecology(0.40), friendly(0.39), pleasant(0.39), indoor(0.39),

context(0.38), countryside(0.37)
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2 A7l NeMI

o] 3

MIE B3l Sas2A185s) =& = 222 AN oW, “FE(rural)’, ‘=Al(urban)’, A

BEAsle] F&3% o] Y| ESL =]} KSRP HE —?JEL)QP Z(planning)’, ‘A-(resource)’, ‘7N (development)’2] 57}
AP E 0B 9] AlA#] (thesaurus) S T3 TAI S Tl U A golo] i3t AR UEY IS Bwdtct

EQZ9] zpolE A u7] 9| Figure 29+ Figure 39

KSRP U EYINAE “FZ(uralyo]l 13 FAM=

2yzy B AFoA FES do] HEL A} tiEA A ‘ulS(village)’, ‘©JWYEl(amenity)’, ‘¥ tourism) 5

7}

o] WordNet™(Miller, 1995)S E3] T3 thol A= 22 AAAA= < EFE(reserve)’, ‘=A(green)’,
(e} WordNet UIES Z)E UeL ©]& Hlw ‘X475 %Hsustainable)’, ‘<(grove)’, ‘Al (resource)’

skt HIWE A UEA D =0l o] d&(link) 2} I AZ29 whH WordNet UESI A= 12F AZ200A

Table 4. Related words with adjectives in KSRP

Noun Related words (NPMI)
village(0.35), area(0.35), amenity(0.34), tourism(0.32), minor(0.30), water-front(0.30), development(0.30),
rural .
marketplace(0.30), green-village(0.28)
acricultural product(0.59), machinery(0.54), heritage(0.48), agrimanufacturing(0.42), alpine(0.42), legislation(0.40),
& lease-holders(0.40), highschool(0.39), drought(0.39), specialty(0.37)
Jocal government(0.59), resident(0.52), strengthening(0.51), economy(0.50), innovation(0.50), archive(0.47),
oc autonomous(0.47), autonomy(0.46), capability(0.42), authority(0.42)
regional inequality(0.51), disparity(0.48), revitalization(0.41), preparedness(0.41), safety(0.40), inputoutput(0.40),
& dependency(0.39), vitalization(0.38), commercialization(0.38), endogenous(0.38)
spatial econometric(0.57), extent(0.55), autocorrelation(0.51), structure(0.50), interaction(0.46), distribution(0.45),
P diffusion(0.44), allocation(0.43), depth(0.43), dependency(0.42)
ban sprawl(0.58), fringe(0.57), expansion(0.52), rank(0.47), urbanites(0.44), initiative(0.44), apartment(0.41),
o architectural(0.37), farming(0.36), people(0.35)
natural environment(0.52), hazard(0.47), beauty(0.46), purification(0.45), societal(0.40), recreation(0.39), adjustment(0.38),
manmade(0.38), monument(0.38), artificial(0.37)
. clue(0.54), criterion(0.53), factor(0.46), role(0.44), component(0.42), preliminary(0.42), issue(0.41), traits(0.40),
important . .
question(0.36), necessity(0.34)
new act(0.54), methodology(0.46), expressway(0.42), paradigm(0.40), formulation(0.39), attempt(0.39), kind(0.39),
finding(0.38), protected(0.36), manufacturing(0.36)
. fact(0.51), kind(0.46), desire(0.44), therapy(0.37), flooding(0.37), background(0.35), intangible(0.35), format(0.35),
various .
tangible(0.35), menu(0.33)
environmental pollution(0.53), sanitation(0.52), color(0.52), formative(0.44), issue(0.42), friendliness(0.41), protection(0.41),
domain(0.38), consciousness(0.38), loading(0.38)
cconomic huge(0.52), growth(0.46), vitalization(0.45), validity(0.45), burden(0.45), impact(0.43), feasibility(0.42),
value(0.41), satisfied(0.40), social(0.38)
ublic partnership(0.54), private(0.51), commercial(0.50), transportation(0.50), utility(0.48), official(0.43), space(0.41),
P interest(0.40), benefit(0.40), worker(0.40)
high affinity(0.48), resolution(0.47), red(0.46), pepper(0.42), school(0.42), medium(0.41), emotional(0.39),
locality(0.37), connectivity(0.37), salt(0.37)
.. culture(0.51), fence(0.46), food(0.45), dwelling(0.42), stone(0.39), scenery(0.38), floor(0.37), art(0.37),
traditional .
epistemology(0.37), era(0.35)
round(0.65), quadrant(0.54), friendliness(0.52), home(0.50), step(0.50), phase(0.42), first(0.37), cause(0.37),
second
global(0.37), group(0.36)
social learning(0.52), capital(0.51), economical(0.47), interaction(0.43), network(0.42), potentiality(0.42),
competence(0.42), cultural(0.40), welfare(0.39), domain(0.39)
basic principle(0.45), data(0.44), programming(0.42), functionality(0.39), material(0.39), information(0.38),
authority(0.38), concept(0.36), topographic(0.32), word(0.31)
improving(0.64), part(0.53), unit(0.44), facility(0.35), period(0.35), component(0.32), role(0.31), maintenance(0.31),
necessary ..
condition(0.28), program(0.27)
total nitrogen(0.64), coliform(0.60), sum(0.54), phosphorus(0.53), length(0.51), biotop(0.48), number(0.48),

variance(0.44), meter(0.43)
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G5 (farming)’, ‘Al E(rustic)’, ‘FE22 2 (agrstic)’ 5 A U ojmlUElel 2o Ao] Qe 3, Lo} FHo] gl
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oke] B = FE thEt Jido] HE3] °]:§ FZro] (expansion)’, ‘%% (farming)’, ‘¥¥](management)’, ‘A

Figure 4. Word network in KSRP publication, built by NPMI
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