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A Text Mining Study on Endangered Wildlife Complaints
- Discovery of Key Issues through LDA Topic Modeling and Network Analysis -
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ABSTRACT

This study aimed to analyze the needs and interests of the public on endangered wildlife using
complaint big data. We collected 1,203 complaints and their corresponding text data on endangered
wildlife, pre-processed them, and constructed a document-term matrix for 1,739 text data. We performed
LDA (Latent Dirichlet Allocation) topic modeling and network analysis. The results revealed that the
complaints on endangered wildlife peaked in June-August, and the interest shifted from insects to various
endangered wildlife in the living area, such as mammals, birds, and amphibians. In addition, the
complaints on endangered wildlife could be categorized into 8 topics and 5 clusters, such as discovery
report, habitat protection and response request, information inquiry, investigation and action request,
and consultation request. The co-occurrence network analysis for each topic showed that the keywords
reflecting the call center reporting procedure, such as photo, send, and take, had high centrality in
common, and other keywords such as dung beetle, know, absence and think played an important role
in the network. Through this analysis, we identified the main keywords and their relationships within

each topic and derived the main issues for each topic. This study confirmed the increasing and
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diversifying public interest and complaints on endangered wildlife and highlighted the need for

professional response. We also suggested developing and extending participatory conservation plans that

align with the public’s preferences and demands. This study demonstrated the feasibility of using

complaint big data on endangered wildlife and its implications for policy decision-making and public

promotion on endangered wildlife.

Key Words: Endangered wildlife, Endangered wildlife policy, Civil data topic modelling, Network analysis,
Complaint data about endangered wildlife
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Table 1. Text mining analysis data details

Number of data(Number of case)

Distinction Description Text ) 1-net NS
messace Telephone| E-mail |homepage messace
& board 8
Textualized data that has been 782 791 272 191 96
Collected text data .
processed through basic cleanup 2,132
. i 588 742 162 163 84
Complaint text data After pre processing, data .ready for ‘ ‘ ‘ |
text mining analysis 1,739
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Table 2. Changes in the number of complaints received by media

Year / Media E-mail Text message Telephone SNS message | I-net homepage board
2020 21 - 197 - -
2021 39 102 151 - 37
2022 31 111 189 24 100
2023 24 57 84 16 20
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Figure 2. Monthly changes in the number of complaints
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Table 3. Changes in the number of complaint target taxonomic group by year

Taxonomic group / Year 2020 2021 2022 2023
Amphibians 21 25 46 9
Birds 15 25 58 15
Fish - 3 2 1
Insects 141 134 110 99
Invertebrates 3 7 16 9
Mammals 22 97 152 54
Plants 14 16
Reptiles 9 18
Etc. 15 37

600

Composition ratio {%)

Insects Manunals Birds

10.1

o 71
27 3737
E g

Angphibians

Plants

3.9
2728

Reptiles

N 2020.05. ~2021.04.
2021.05. ~2022.04.
N 2022.05. ~2023.04.

78

44 o
1728 24
-7 03
030805
= Do B

Tnvertebrates Fish Ete.

Figure 3. Changes in the composition target taxonomic group ratio of complaints by period
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Table 4. Frequency of keywords appearing in the complaint data
keyword count keyword count
photo (AFZ) 516 inquiry (£2]) 103
dung beetle (22F+2]) 355 protect (E.3) 101
verification (ZH<1) 299 environment (2+7) 99
phone call (313} 269 habitat (A]2]A]) 96
object (7HA) 211 Ministry of Environment (373 92
contact (Y12hH 145 narrow-mouth frog (%§%-°]) 91
text message (3TAP 132 area (A9) 89
otter () 130 possible (7}5) 87
person (A& 127 accurate (3 &) 84
location (9 3]) 125 inhabit (A14]) 81
curiosity (&%) 118 if (9Feh) 79
yellow-throated marten (BH]) 118 vicinage () 77
animal (&%) 113 ecology (AJEl) 76
place () 112 thought (A2} 75
necessary (Z2) 104 video (47 75
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Table 5. Keyword TF-IDF analysis results by period

Period A Period B Period C
(2020.05. ~ 2021.04)) (2021.05. ~ 2022.04.) (2022.05. ~ 2023.04)
tf | tf_idf | | keyword tf | tf_idf | | keyword
1.00 | 8.74 || question (Z¥) 0.13 | 0.96 || weekend (F'2)
1.00 | 8.74 || beginning (A2} 0.13 | 0.96 || expansion (Zth)
1.00 | 8.74 | |plan (712) 0.14 | 1.09 || high school (31%5%}1)
1.00 | 8.74 | |dog () 0.17 | 123 || give (=2]th
1.00 | 874 ||call (£S48 0.18 | 1.35 | | bioresource (R EA¥)

tf | tf_idf
023] 1.70
023] 1.70
025] 1.84
025] 191
025] 191

keyword

cultivation (732}

manchurian weasel (F-4+4]ZA4])
chinese weatherfish (7]7*2}A])
change (13}

site inspection (AA})

information sign (Qh3) 1.00 | 8.74 | | classification (33) 0.19 | 143 | |sunday (4 £%) 027 2.01
now (©]A) 1.00 | 8.74 | | scheduled (1%)) 0.19 | 143 ||study (F%) 027| 2.09
petition (%)) 1.00 | 8.74 || Inermis (3L2h) 020 | 147 || remember (7]19)) 0.30] 221
grass (%) 1.00 | 8.74 || countermeasure (th#) 0.20 | 1.53 || nationwide (%= 0.30] 2.21
news (7725 1.00 | 8.74 ||road kill (Z=Z) 0.20 | 1.53 ||send (B4) 0.30] 221
carp (Y1) 1.00 | 8.74 ||use (AHE) 0.20 | 1.53 || mountain (3F) 0.30| 2.29

bean goose (£71217]) 1.00 | 8.74 | |region (A} 020 | 1.53 | |live (B3 033] 2.45

environmental organization (3173 THAl) 1.00 | 8.74 || kori salamander (2] %% %) 021 | 1.64 | |similar (2D 0.33] 245
know (ZTh 0.88 | 7.05 || discoverer (‘¥712h 0.25 | 1.84 | | agrochemical (‘&F) 0.33] 2.55
stuffy (F'H) 0.83 | 671 | |reward (B4

front () 0.80 | 6.4 || department (3A41) 023 | 1.86 | [neglect (23 033] 255
past (ZH7) 075 | 604 | [rare (37 023 | 186 | [despite (27 033] 2.55

0.33] 2.55
0.38] 2.76
0.38] 2.87
0.38] 2.87
0.38] 2.87
0.38] 2.87
0.38] 2.87
0.38] 2.87
0.38] 2.87
0.38] 2.87
0.38] 2.87
0.38] 3.02
043] 3.15

farmland (F734])
right now (3%)
nest (A1)

drone (58)

seperate (‘H7H)
compensation (Eg5
fence (LE}2])

scrutiny (2])

075 | 6.04 || health (17}

0.75 | 6.04 | | continuously (7A145)
0.75 | 6.04 || nation (Z73)

0.75 | 6.04 | | registration (5%
075 | 604 ||staff (3 9)

075 | 604 | [sunday (2 2%

0.75 | 6.04 | | summer ()

0.75 | 6.04 || official document ()
0.75 | 6.04 | | education (35)

0.67 | 537 || farm (57%)

0.67 | 5.37 || yellow-throated marten (%H])
0.60 | 4.83 | |rock (2}])

0.60 | 4.83 | | direction ("U3H

025 | 191 || part (2%

0.25 | 1.91 || flower garden (3}th
0.25 | 191 | |space (F3hH

025 | 191 || military camp (Z3-t)
0.25 | 1.91 | |snail (B3]°])

0.27 | 2.01 || classification (¥-5)
025 | 201 | |excrements (34)
0.27 | 209 || amur region (°H+2 A%
0.27 | 2.09 || propagation (Z2]

0.27 | 2.09 | | portal (EE A}o]E)
0.27 | 2.09 | |leopard (¥4)

0.27 | 2.09 | |appearance (AJZA)
027 | 209 | [unclear (£72h

environmental preservation (37 H.3)

county office (%)
resources (AH))
fresh water (<)
actual situation (2 El)

Wlwhr|[rlw|wW LV VwwWw LW LW w|[rRlQlu|s|slA|lw W lw|lw|lwiwlw|lw|w]|s
W[ W [W [ W [W L [W[Ww W W w|w|w w w|w|w|w w|w w|w|lw|lw wlw|lw|w]|:s

n
3
3
3
3
3
3
3
3
3
3
3
3
3
3
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3
3
3
3
3
3
3
3
3
3
3
3
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2020 (334) 2021 (460)

Topic 5 10.2174% (47)

2022 (689) 2023 (256)

Topic 1
Topic 2
Topic 3
Topic 4
Topic 5
Topic 6
Topic 7
Topic 8

Topic 5 23.9521% (80)

Topic 1 12.7721% (88)

Topic 5 11.6110% (80)

Topic 1 5.0898% (17)
Topic 1 4.5652% (21)

Figure 6. Variation in the number of complaints by topic according to LDA topic model classification

Table 6. Keywords by topic and expected proportion of total data

. Expected topic
T Top 1
‘opic op 10 terms i (1)

Topic 1 inc.lu.iry, life, ver.iﬁcation, phone call, photo, wild, necessary, contact, 00978
Ministry of Environment, person

Topic 2 ?ferlfjlcatlon, contact, ph(?ne call, investigation, construction, ecology, 0.1522
inquiry, area, data, possible

Topic 3 nar.row-r.nouth frog, phOI:le call, sound, curiosity, photo, case, if, 0.0878
verification, protect, environment

Topic 4 photo, otter,. inhabit, phone call, observation, time, protect, verification, 0.1251
person, environment

1low- h i i 11, ph 1

Topic 5 yellow thrc?ated manen,. photo, video, animal, stroll, phone call, otter, 0.1507
help, location, observation

Topic 6 photo, d.ung bee.tle, phone.call, person, text message, verification, 0.2366
contact information, fece, internet, contact

Topic 7 ?ocatlf)n, area, conservation, m@agement, development, problem, field, 0.0709
inhabit, hands-on worker, environment

Topic 8 ani.n.la.l, Protect, possiF)le, case, photo, national red list, thought, 0788
artificiality, help, habitat
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