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Abstract In order to explore the context of fraudulent claims and the measures for preventing them
targeting the long-term care institutions for the elderly, which is increasing every year in Korea, this
study conducted the text mining analysis using the media report articles. The media report articles were
collected from the news big data analysis system called ‘BIG KINDS' for about 15 years from July 2008
when the Long-Term Care Insurance for the Elderly took effect, to February 28™ 2022. During this
period of time, total 2,627 articles were collected under keywords like ‘elderly care+fraudulent claims’
and ‘long-term care+fraudulent claims’ , and among them, total 946 articles were selected after
excluding overlapped articles. In the results of the text mining analysis in this study, first, the top 10
keywords mentioned in the highest frequency in every section(July 1% 2008-February 28" 2022) were
shown in the order of long-term care institution for the elderly, fraudulent claims, National Health
Insurance Service, Long-Term Care Insurance for the Elderly, long-term care benefits(expenses), elderly
care facilities, The Ministry of Health & Welfare, the elderly, report, and reward(payment). Second, in
the results of the N-gram analysis, they were shown in the order of long-term care benefits(expenses)
and fraudulent claims, fraudulent claims and long-care institution for the elderly, falsehood and
fraudulent claims, report and reward(payment), and long-term care institution for the elderly and
report. Third, the analysis of TF-IDF was similar to the results of the frequency analysis while the
rankings of report, reward(payment), and increase moved up. Based on such results of the analysis
above, this study presented the future direction for the prevention of fraudulent claims of long-term
care institutions for the elderly.

Key Words : Long-Term Care Institution for the Elderly, Fraudulent Claims, Long-Term Care Insurance
for the Elderly, Text Mining, News
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(Table 1> Frequency to Rank 30 of Keyword & word cloud
Total sections — top keywords 1 section - top keywords 2 section - top keywords 3 section - top keywords
= keywords n keywords n keywords n keywords n
1 LTC institution 1253 fraudulent claims 350 fraudulent claims 351 LTC institution 329
2 fraudulent claims 1011 LTC institution 295 LTC institution 348 fraudulent claims 163
3 NHIS 608 LTC insurance 242 | LTC benefits(expenses) | 243 elderly care facilities 101
4 LTC insurance 577 LTC benefits(expenses) 202 NHIS 170 NHIS 96
5 LTC benefits(expenses) 560 NHIS 173 elderly care facilities 161 LTC insurance 75
6 elderly care facilities 417 report 87 LTC insurance 128 elderly 73
7 MOHW 326 illegality 81 MOHW 122 LTC benefits(expenses) 72
8 elderly 326 MOHW 77 falsehood 116 MOHW 71
9 report 321 elderly 77 report 115 detection 51
10 reward(payment) 261 reward(payment) 65 reward(payment) 113 report 50
11 detection 256 detection 57 elderly 95 representative 1
12 falsehood 201 falsehood 52 detection 89 government 40
13 representative 141 elderly care facilities 50 work 68 government subsidy 31
14 illegality 135 increase 35 representative 55 hundred million won 28
15 field survey 131 field survey 31 field survey 48 increase 28
16 increase 129 whole nation 31 care worker 2y field survey 27
17 government 113 wrongful act 28 recipient 39 reward(payment) 26
18 recipient 105 welfare medical device 28 suspicion 37 expulsion 25
19 work 100 | home-based LTC institution | 27 police 36 revised bill 23
20 reinforcement 87 Ministry of H?a‘th' Welfare, and 26 . LTC Reward . 35 administration 22
Family Affairs Deliberation Committee
21 care worker 87 ombudsman 26 revised bill 33 falsehood 22
22 survey 84 introduction 25 illegality 33 management 20
23 clawback 84 recipient 25 LTC insurance Act 31 insolvency 20
24 hundred million won 84 government 24 increase 30 survey 20
25 LTC insurance Act 80 case 22 fact 28 whole nation 19
26 fraudulent payment 79 reinforcement 22 | enforcement regulations | 27 evaluation 19
27 whole nation 79 clawback 19 embezzlement 27 | cancellation of designation | 19
28 introduction 75 expedient 19 clawback 27 suspicion 18
29 revised bill 75 inflate 18 hundred million won 27 reinforcement 18
30 suspicion 74 insurance benefits 16 survey 26 LTC insurance Act 18
4 section - top keywords 5 section - top keywords
= keywords n keywords n
1 LTC institution 209 LTC institution 68 ( abbreviation table )
2 NHIS 125 fraudulent claims 47 Abbr. Full Name
3 LTC insurance 92 NHIS 42 home-based LTCI home-based long-term care institution
4 fraudulent claims 87 LTC insurance 39 LTC long-term care
5 LTC benefits(expenses) 79 LTC benefits(expenses) 31 LTC benefits(expenses) | long-term care benefits(expenses)
6 elderly care facilities 78 elderly care facilities 27 LTC institution long—term care institution for the elderly
7 elderly 65 LTC insurance premium 21 LTC insurance long—term care insurance for the Elderly
8 report 59 fraudulent payment 17 LTC insurance Act long-term care insurance Act
9 detection 50 increase 16 MOHW Ministry of Health & Welfare
10 reward(payment) 44 elderly 14 NHIS National Health Insurance Service
Il MOHW 43 finance 12
12 reinforcement 39 worker 12
13 LTC insurance premium 37 reward(payment) 12
14 representative 30 MOHW 11
15 designation 28 burden 8
16 corruption 24 government 8 dawback
17 field survey 23 insurance crime 7 reward(payment) ilegality
18 fraudulent payment 23 designation 7 elderl recipient  Tieldsurvey  ITC Insurance Act
19 LTC insurance Act 22 detection 7 Y LCTI for the Elderly
20 inspection 21 medical institution 7
21 ruling 20 report 7 @ewrter detection N H IS falsehood
22 pile 20 payment 6 M
23 corruption 20 doctor 6 fra u d u Ie nt CIa I m S
24 increase 20 comment 6 government  report  MOHW  increase  work
25 | increase of insurance fee | 20 illegal establishment 6
26 recipient 20 financial leakage 6 LCT benefits(expenses)
27 annual leave 19 exhaustion 6 representative
28 government 19 corruption 6
gg a?jar:nivsvt?;izn 13 ag:;rj: g { Result of word cloud in Total sections »
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(Table 2) N-gram to Rank 20 of Keyword

Total sections N—gram

1 section = N-gram

Rank Keyword Co-occurrence n Keyword Co-occurrence n
1 LTC benefits(expenses) fraudulent claims 184 LTC benefits(expenses) LTC benefits(expenses) 83
2 fraudulent claims fraudulent claims 180 fraudulent claims fraudulent claims 72
3 fraudulent claims LTC institution 154 LTC benefits(expenses) fraudulent claims 59
4 falsehood fraudulent claims 131 fraudulent claims LTC institution 55
5 report reward(payment) 106 report reward(payment) 40
6 LTC institution report 104 LTC institution report 39
7 NHIS LTC benefits(expenses) 78 falsehood fraudulent claims 32
8 LTC institution fraudulent claims 71 LTC institution illegality 29
9 LTC benefits(expenses) falsehood 71 LTC insurance LTC insurance 28
10 NHIS LTC insurance 58 illegality wrongful act 27
1 fraudulent claims LTC benefits(expenses) 54 LTC institution fraudulent claims 25
12 NHIS LTC institution 49 NHIS LTC insurance 25
13 elderly care facilities representative 47 LTC insurance fraudulent claims 24
14 LTC institution field survey 44 illegality fraudulent claims 23
15 whole nation LTC institution 43 NHIS LTC institution 22
16 MOHW LTC institution 43 whole nation LTC institution 22
17 NHIS LTC Regvard Deliberation | =, NHIS LTC benefits(expenses) 19

ommittee
18 elderly LTC institution 40 fraudulent claims report 18
19 LTC institution designation 39 NHIS fraudulent claims 16
20 NHIS NHIS 39 MOHW whole nation 15
2 section = N-gram 3 section = N-gram
1 falsehood fraudulent claims 89 LTC benefits(expenses) fraudulent claims 28
2 fraudulent claims fraudulent claims 66 fraudulent claims fraudulent claims 22
3 LTC benefits(expenses) fraudulent claims 59 elderly care facilities representative 21
4 fraudulent claims LTC institution 53 MOHW LTC institution 20
5 LTC benefits(expenses) falsehood 52 fraudulent claims LTC institution 15
6 report reward(payment) 47 LTC institution field survey 14
7 LTC institution report 36 NHIS LTC benefits(expenses) 13
8 NHIS LTC Reward Deliberation |~ 5, MOHW LTC insurance Act 12
Committee
9 fraudulent claims LTC benefits(expenses) 27 detection LTC institution 12
10 NHIS LTC benefits(expenses) 25 report reward(payment) 12
1 LTC institution fraudulent claims 21 government LTC institution 12
12 reward(payment) NHIS 19 LTC insurance Act revised bill 1M
13 fraudulent claims detection 19 LTC institution fraudulent claims 11
14 LTC institution LTC benefits(expenses) 18 LTC institution LTC institution 10
15 fraudulent claims fact 18 hundred million won fraudulent claims 10
16 elderly care facilities representative 17 field survey LTC institution 10
17 enforcement regulations revised bill 17 LTC institution report 10
18 NHIS NHIS 17 elderly care 10
19 LTC institution detection 17 NHIS LTC insurance 10
20 LTC insurance LTC benefits(expenses) 15 X|04 elderly 9
4 section - N-gram 5 section = N—gram
1 fraudulent claims LTC institution 25 LTC benefits(expenses) fraudulent claims 15
2 NHIS LTC benefits(expenses) 22 LTC insurance LTC benefits(expenses) 7
3 LTC institution report 21 fraudulent claims LTC institution 7
4 LTC institution designation 20 LTC institution designation 7
5 LTC benefits(expenses) fraudulent claims 16 fraudulent claims fraudulent claims 6
6 LTC institution field survey 13 LTC institution fraudulent claims 5
7 NHIS NHIS 12 LTC insurance finance 5
8 pile detection 12 self-cleaning resolution adoption 5
9 report reward(payment) 12 elderly care facilities fraudulent payment 5
10 LTC insurance LTC insurance premium 12 NHIS fraudulent claims 5
11 financial management actual status 12 LTC institution worker 5
12 designation reinforcement 11 reward(payment) LTC insurance 5
13 insurance benefits fraudulent payment 11 Claims Green LTC institution 4
14 LTC institution fraudulent claims 11 corruption payment 4
15 actual status inspection 11 fraudulent payment doubt 4
16 reward(payment) LTC insurance 10 LTC institution LTC institution 4
17 elderly care facilities financial management 10 burden increase 4
18 NHIS LTC insurance 10 finance exhaustion 4
19 fraudulent claims fraudulent claims 9 LTC insurance premium increase 4
20 LTC institution corruption 9 insurance crime efficiency 4
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(Table 3) TF-IDF to Rank 30 of Keyword

Total sections — TF-IDF

1 section — TF-IDF

2 section - TF-IDF

Rank Keyword Value Keyword Value Keyword Value
1 fraudulent claims 734.3485 Ltc benefits(expenses) 195.1699 fraudulent claims 197.646
2 LTC insurance 592.2693 fraudulent claims 170.1214 elderly care facilities 180.2662
3 LTC institution 564.076 LTC insurance 139.4762 reward(payment) 175.3858
4 elderly care facilities 554.5916 report 136.6237 LTC insurance 157.7144
5 report 514.6065 LTC institution 132.9629 NHIS 156.0648
6 NHIS 491.2863 elderly 114.6306 report 150.2189
7 Ltc benefits(expenses) 488.0246 MOHW 113.1354 elderly 1474482
8 reward(payment) 478.0289 NHIS 109.5165 falsehood 140.1991
9 elderly 470.6667 reward(payment) 104.9017 LTC institution 139.2941
10 MOHW 441.4531 illegality 102.1938 MOHW 137.904
1 detection 391.0484 detection 98.70437 Ltc benefits(expenses) 135.3546
12 falsehood 361.6318 elderly care facilities 91.8508 work 129.3197
13 increase 298.2627 falsehood 88.76207 detection 119.747
14 representative 297.5772 increase 86.66336 representative 104.5968
15 illegality 290.9153 welfare medical device 84.63391 field survey 101.1654
16 field survey 283.492 ombudsman 72.31842 recipient 88.20876
17 work 263.5901 home-based LTCI 69.85768 revised bill 88.01853
18 government 257.7189 whole nation 68.25143 police 86.5751
19 recipient 254.5822 field survey 63.65041 care worker 81.97535
20 reinforcement 230.6123 wrongful act 61.64646 elderlystth 81.62663
21 fraudulent payment 224.998 reinforcement 61.19251 illegality 80.65479
22 revised bill 220.7539 government 59.4263 suspicion 79.0542
23 Ltc insurance premium 217.9273 introduction 59.40031 increase 75.82399
o care worker 216.2786 Ministry of Hgalth, Welfare, and 56.2234 Ltc Reward Deliberation 73.76643
Family Affairs Committee
25 survey 215.4557 recipient 56.06203 enforcement regulations 73.40008
26 hundred million won 215.4557 case 54.47411 embezzlement 73.40008
27 clawback 209.8908 insurance benefits 51.57297 false claims 70.91785
28 whole nation 207.0829 clawback 48.0731 LTC insurance Act 69.09817
29 government subsidy 201.5577 expedient 48.0731 hundred million won 67.09248
30 LTC insurance Act 200.9283 inflate 46.57179 worker 66.54213
3 section - TF-IDF 4 section - TF-IDF 5 section - TF-IDF
Rank Keyword Value Keyword Value Keyword Value
1 fraudulent claims 133.8974 LTC institution 128.2277 LTC institution 44.9043
2 elderly care facilities 113.639 fraudulent claims 127.092 Ltc insurance premium 37.62695
3 LTC institution 109.3242 LTC insurance 114.7473 fraudulent claims 37.52986
4 elderly 97.83828 elderly care facilities 110.316 elderly care facilities 37.42995
5 LTC insurance 96.14861 report 102.2329 LTC insurance 37.39516
6 report 96.00345 NHIS 100.506 fraudulent payment 34.25335
7 NHIS 88.46785 reward(payment) 94.77488 Ltc benefits(expenses) 31.10237
8 MOHW 88.39076 Ltc benefits(expenses) 87.22805 NHIS 29.11218
9 Ltc benefits(expenses) 87.064 elderly 84.93399 reward(payment) 27.63102
10 detection 78.47377 designation 75.98053 increase 24.47032
11 representative 70.76243 Ltc insurance premium 74.7564 worker 24.17884
12 government 69.03652 reinforcement 72.78541 designation 23.80838
13 government subsidy 66.99816 detection 71.86485 elderly 23.75029
14 reward(payment) 61.40944 MOHW 70.65541 MOHW 20.86832
15 hundred million won 60.51447 representative 59.38864 finance 20.35739
16 increase 60.51447 fraudulent payment 57.28028 insurance crime 18.95635
17 revised bill 58.51713 corruption 56.76681 medical institution 18.95635
18 expulsion 55.19377 field survey 54.40152 report 18.95635
19 field survey 53.84278 annual leave 53.21143 doctor 17.97439
20 cancellation of designation 51.05916 increase of insurance fee 52.67095 illegal establishment 17.97439
21 falsehood 49.64391 recipient 52.67095 burden 17.18748
22 management 48.3812 insurance benefits 51.02163 government 17.18748
23 evaluation 48.34024 inspection 50.94407 self-cleaning resolution 17.00599
24 administration 47.54708 ruling 48.51817 adoption 17.00599
25 suspicion 47.03789 LTC insurance Act 47.38744 corruption 16.2483
26 insolvency 46.15669 corruption 47.30567 analysis 16.2483
27 whole nation 45.96214 increase 47.30567 elder abuse 16.2483
28 survey 45.13082 survey 46.33459 recipient 16.2483
29 LTC insurance Act 4463432 pile 46.16251 representative 16.2483
30 reinforcement 43.54308 ordinance 45.74643 detection 16.1181
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