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Abstract According to increasing number of injury claims, the challenge is reducing investigation of cases of
injuries by selecting them more delicately, while also increasing the redemption rates and the amount of
restitution. In this regards, we developed the fraud detection model for injury claims of self-employed insured
by using decision tree after collecting medical claim data from 2006 to 2011 of the National Health Insurance
in Korea. As a result of this model, subject types were classified into 18 types. If applying these types to the
actual survey compared with if not applying, the redumption collecting rate will be increasing by 12.8%. Also,
the effectiveness of this model will be maximize when the number of claims handlers considering their survey
volume and management plans are examined thoroughly.
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(Table 2) Barell Matrix classification by Nature of the injury

No. | Nature of the injury ICD-10-CM codes
L | Fracte less than 3 digit | S02, SI2, S22, S32, S42, S52, S62, S72, S8, S92, T02, T08, T10, T12
4 digit T142, T902, TOL1, T912, T9L, T922, T931, T932
3 digit S03, SI3, 523, S33, 543, 553, S63, S73, S%B
- S030, SO31, S032, S033, S130, S131, S132, S133, S230, S231, S232, S330, S331,
2| Dislocation 4 digit S$330, S333, S334, S430, S431, S432, S433, S530, S531, S630, S631, S632, S70,
830, S831, S930, S931, S933
less than 3 digit | S10, S30, S40, S50, S60
3| Sprains & Strains | S04, S035, S134, S135, S136, S233, S234, S235, 5335, 5336, S337, S434, S4%,
S436, S437, S534, S635, S636, S637, ST00, ST31, S834, S835, S8, S934, S935
3 digit S24, S26, S39
less than 3 digit | S06, S36, S37
4| Internal Organ | SI40, S141, SI42, S2A0, S2A1, S60, S270, S27L, S272, S273. S274, S275, SIT6,
digit S278, S279, S340, S341, S343, S396, S397, T065, T093, TY05, T3, T914, TII5
3 digit T2, T93
less than 3 digit | SOL, S11, S21, S31, S41, S51, S61, S71, S81, SO, Tol
5 Open Wound — — - — - -
4 dt S062, S053, S054, S055, S086, S057, S080, S092, T091, T111, TI3L, T141, T9OL,
T920, T30
3 digit S08, S18, S28, 538, S48, S58, S68, S78, 988, SU8, T05
6 | Amputations less than 3 digit | SI8, S48, S58, S68, S78, 588, SO8, T05
4 digit S081, S083 089, S281, S382, S383, T096, T116, T136
3 digit S15, 25, S35, S45, 55, S65, S75, S8, S%B
7| Blood Vessels 4 digit S090, T063, T114, T134, T145
Contusion/ 3 digit _[sw. 1w
8 | o less than 3 digit | S00, S20, S80, S90, TO0
Superficial 4 digit S050, S061, S701, S707, S708, S709, T090, T110, T130, T140, T336, TI00
3 digit T04, S28. S
9 | Crush less than 3 digit | S07, S17, S47, S57, S67, S77, S87, S97
4 digit S280, S380, S381, TOA0, TO41, T042, T043, T044, TO47, T048, T049
10 | Burns less than 3 digit | T20, T21, T22, T23, T24, T25, T26, T27, T28, T29, T30, T31, T32, T%
3 digit S
less than 3 digit | S04, SA4, S54 S64, S74, S84, S94
11 | Nerves ) i S143, S144, S145, S146, S242, S243, S244, S245, S246, S342, S344, S345, S346,
digit S$348 T060, TOBL, T062, T094, T113, T133, T144, T3, T924, T934
12 | Poisoning less than 3 digit | T36~T65, T96, T97
3 digit SO5, S14, S27, 529, S49, S50, S69, S79, S3, S8Y, S99, T06, T09, T11, T13, T33
| s16, 546, 556, 66, ST76, S86, S96, T03, T15, T16, T17, T18, T19, T34, T35, T66,
less than 3 digit
T67, T68, T69, T70, T71, T73, T74, T75, T79
SOB8, S091, S097, S098, S197, S198, S268, S277, S200, S207, S298, S390, S398,
13 | Others S497, S498, S532, S533, S507, S598, S633, S634, S697, S698, S797, S798, S8,
| o S833, S897, S898, S932, S936, S907, S998, T064, TOES, T092, T095, T098, T112,
digit T115, T118, T132, T135, T138, T143, T146, T147, T330, T331, T332, T333, T334,
T335, T337, T338, T339, T784, T814, T849, T873, T904, TI08, TI10, TII8, TI23,
T925, T926, T928, T933, 935, T936, TI38, TIK0, TI82
3 digit S09, S19, T14, T91, T94, T93
» less than 3 digit | T07
14| Unspecified | S059, S099, S199, S269, S299, S399, SA99, S599, S699, S799, S837, SR, S9,
digit T099, T119, T139, T148, T149, T909, TI19, T2, T939, T940, TOAL, TO8I
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(Table 3) Barell Matrix classification by body region

Body region of the injury .
No.| Group I | No,| Group II ICD-10-CM codes
Traumatic less than 3 digit | S01, S06, S07
11| Brain 4 digit S020, S021, S023, S027, S028, S029, SO40, S097, S098, S099, TO10, TO20,
Injury T040, OG0, T901, T902, T904, T905, TI08, TI09
3 digit S04, T90
Other — - — = "
4 less than 3 digit | S00, S03, S05, S08, T15, T16, T26
1.2| head, " face . S022, S024, S025, S026, SO41, S042, S043, S04, S045, S046, S047, S04,
Head and neck | 4 digit S049, S090, S091, S092, T170, T171, T180, T330, T340, T900
1 | and 3 digit S15, T17
Neck less than 3 digit | S10, S11, SI6, S17, S18, S19
13| Neck S128, S129, S132, S133, S135, S136, S143, S144, S145, S146, S150, S152,
4 digit S153, S154, S155, S156, S157, S158, S159, T172, T173, T174, T270, T274,
T331, T341
Other & |-3.digit S02, S09, T02, T20, T95
14 = - T000, T030, T200, T201, T202, T203, T204, T205, T206, T207, T280, T285,
unspecified | 4 digit T35, T8, 950, TOS0
22 ‘:frlgal 4 digit S140, S141, S240, S241, S340, S341, S343, T093, TI13
Spine 3 digit S12, S13, S14, S22, S23, S24, S32
2 | and less than 3 digit | T08
Back 99 zﬁ‘;‘:al S120, S121, S122, S127, S130, S131, S134, S142, S151, S220, S221, $230,
4 digit S231, S233, $242, S320, S321, $322, S330, S331, S332, S335, 336, S342,
S344, TO11
Chest less than 3 digit | S20, S21, S25, S26, S27, S28, S29
31 . S202, S223, 224, S205, S226, S227, S228, S229, $232, S234, 235, $243,
(Thorax) 4 digit . . . ~ ]
SO44, S4B, S246, T175, T281, T286, T332, T342, T914
3 digit S33, S32, TI8
less than 3 digit | S30, S31, S35, S36, S37, S39, T19
392 Abdf’me“’ S323, S324, S325, S327, S328, S333, S334, S337, S35, S346, S48, S3%0,
3 | Torso Pelvis 4 digit $381, $382, S383, ‘TO01, TOL1, TO21, ‘T031, TOAL, ‘TO65, TI82, TI83, TISA,
TI185, T283, T288, T333, T343, T353, TII5
3 digit S34, S38, T09, T21, T27, T28, T9L
Other & T090, T091, T092, T094, T095, T096, TO98, T099, T178, T179, T18L, TISS,
331 nspecified | 4 digit T189, T210, T211, T212, T213, T214, T215, T216, T217, “T272, T273, T276,
T277, T282, T287, T912, T951
Sholder & | less than 3 digit | S40, SA1, S42, S43, SA4, S45, S46, SAT, S48, S49, T22
4 upper arm | 4 digit T334, T344
Forearm & o _
42 less than 3 digit | S50~S59
elbow
Upper Wrist, less than 3 digit | S60, S61, S62, S63, S64, S65, S66, S67, S68, S69, T23
4 | Extrem | 43| hand & 4 digit 050, T335, T345, T2
mities fingers
3 digit T10, T11, T92
Other & T002,T012,T022,T024, 7032, T042,T051, 1052, T100,T101, T110,T111, T112,T11
4 nspecified | 4 digit 3/T114,T115,T116,T118T119, T354, T920, T921, T923, T924, TI25, T96,
T928, T929, TY52
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Body region of the injury .
No.| Group I | No.| Group II ICD-10-CM codes
3 digit S70, S72
51| Hip less than 3 digit | S73
4 digit S700, S710, S720, S721, S722, ST60, S770, S780
Thigh & |98 S74, S75, ST9
52 N S701, S707, S708, S709, STI1 S717, STI8, S723, ST24, S727, S728, S729,
upper leg 4 digit ) N . . . .
ST61, ST62, ST63, ST64, ST67, STT1, ST72, ST81, S789, T336, T346
Lower | s Knee & | less than 3 digit | S80~S89
5 | Extremi | lower leg 4 digit T337, T347
fies | Ankle & [ less than 3 digit | S9, S91, SO, 593, S94, 59, S96, SU7, 59, 5, T2
foot 4 digit T338, T348
3 digit S71, S76, S77, S78, T12, T13, T24, T93
T003, 'TO13, T023, 025, T033, T043, T053, T054, TO55, T120, T121, T130,
55| Oher & N TI31, T132, T133, T134, T135, T136, T138, T139, T240, T241, T242, T243,
unspecified | 4 digit . ’
T4, T245, T246, T247, T355, T930, T931, T932, 933, T34, T935, TI36,
T938, T939, T953
3 digit T00, TOL, T03, T04, T05, T35
less than 3 digit | T07
6 | Multiple | 6.1| Multiple T006, 'T008, "T009, 'TO16, TO19, T026, T027, T028, 029, T034, T038, T039,
4 digit T044, TO47, TO48, T049, T056, T058, T059, TO6L, TO62, T063, TO64, T271,
T275, T289, T350, T351, T356, T910, TOI8, TI19, THO
System System less than 3 digit | T36~T75, T29, T79, T96, T97
! ~wide & ~wide 4 digit T982
3 digit T06, T33, T34, T94, T98
less than 3 digit | T14, T30, T31, T32
Unclass Unclassifia TO18, T068, T284, T339, T349, T357, T784, T814, T849, T873, T941, TSI,
8 | ifiable | 821 Ty site N T954, T958, T959, T8I0, T8L1, T812, T813, T815, T816, T87, T8IS, T81Y,
by site 4 digit T840, T8AL, T842, T8A3, T8M, T845, T846, T84T, T84S, TST0, TSI,
T872, T8T4, 875, T876
3. dqzm a5l F)zon neke W, Aze 7% 484
2008 ] 25 Zrfo] 255% A= Hlske] 2009
3.1 SalieYl Atexa| Zot o 31.2%, 201041 299%= LpERtT),
2006\ A3l 8.0 AL Ul AAl 4= 4966217 ©]
glem ofgel WiE Asedl FEEeELS 555% 3.2 HRCAKIS EMEN
(@622 s 08958 HOlEEeld 71M qoislou ey maa 2k AR A
& clgstel A= GAVIEA eiAsl TAKGIAS o gq aTdpdael B4 AFAEY Sy, 57
Fldges dgsh 2AE & AR BFES B0 o) Anels B L 2w 54, B4 e
= 7k ey =R 71l ofAste] 20108 mgan BA S ot W Be Exon TR}
o ZA} B8-S AAT Ay AL B3-S 91148071 o] of Abw w9}
o 3482 60.9%2 Bolol ule} 7|E By n%
7hEadt Ao R P 321 TMBIEY S4, £TAMe FROIZ
3) A Bofeo] BE 3 0T A53] & olg B S8 % 2d7ia 59
A AR Adeagl ZAAA 5 o wE 2417 A, A8, AFAS 54, #AA AAA s U

I AAE s 24w
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(Table 4) Post—processing results of Injuries by year (focusing of number of surveys)

Vear Subject (N) Fraud case (N) Redemption rate (%)
Total Headquarters | Branch Total Headquarters | Branch Total Headquarters | Branch
2006 496,621 333618 163,003 275,625 122,025 153,600 55.5 36.6 9.2
2007 563,006 372,992 190,014 311,774 132,111 179,663 554 354 94.6
2008 734,661 290,305 444,356 530,667 106,044 424,623 72.2 365 95.6
2009 741,792 347,239 394,553 536,974 177,697 359,277 724 51.2 91.1
2010 911,487 546,187 365,300 554,653 124,142 346,389 60.9 22.7 94.8
2006 300,59 218847 21,749 72,358 55,394 16,964 24.1 199 78.0
2007 337,952 311,966 25,986 80,591 60,665 19,926 238 194 76.7
2008 313918 267,693 46,225 106,920 68,157 38,763 34.1 255 839
2009 332,611 266,325 66,286 112,369 83,101 29,268 338 31.2 44.2
2010 347,106 317,603 29503 117,859 95,026 22,833 34.0 299 774
(Table 5) Post-processing results of Injuries by year (focusing of costs)
Vear Subject (Cost in 1 million) Fraud case (Cost in 1 million) Redemption rate (%)
Total Headquarters| Branch Total Headquarters | Branch Cotal Headquarters | Branch

2006 300,595 278847 21,749 72,358 55,394 16,964 24.1 199 780
2007 337,952 311,966 25,986 80,591 60,665 19,926 238 194 76.7
2008 313918 267693 46,225 106,920 68,157 38,763 3.1 255 839
2009 332,611 266,325 66,286 112,369 83,101 29,268 338 31.2 4.2
2010 347,106 317,603 29,503 117,859 95,026 22,833 34.0 299 774

(Table 6) Social demographic, Medical utilization and Medical Institution Characteristics

Fraud
Categories No Yes p
N(%) N(%)
Gender Male 24,382(90.6) 2,544(9.5)
<0.0001
Female 15,029(95.7) 677(4.3)
Age 20-29 9,828(90.4) 1,046(9.6)
30-39 7,201(92.1) 614(7.9)
40-49 9,789(92.5) 794(7.5) <0.0001
50-59 10,362(94.3) 627(5.7)
>=70 2,231(94.1) 140(5.9)
Social . N ATes
' Region Urban area 15,777(92.5) 1,283(7.6)
demographic Small and Medium Cities 17514(92.7) 1,343(7.1) <0.0001
characteristics
Rural area 6,107(91.2) 587(8.8)
Insurance Premium 63,729+62,960" 61,066:59,684" 0.0154
A number of changing 0 3740(89.8) 393(10.2)
a health insurance card 1 21,174(91.3) 2,025(8.7)
during the past a year 2 11,525(94.9) 616(5.1) <0.0001
3 2,563(94.6) 146(5.4)
>=4 679(94.3) 41(5.7)
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Weekday / Weekend Weekday 32,665(92.8) 2,537(7.2) <0.0001
Weekend 6746(90.8) 684(9.2)
A ;;;:i: f}flefj;tymg 0 18.250(80.5) 2,144(105)
1 1,504(93.2) 110(6.8)
2 1,245(93.4) 83(6.6)
3 6,604(95.7) 298(4.3) <0001
Medical 4 7,664(9.6) 349(4.4)
utilization 5 2,747(9.0) 146(5.1)
characteristics >=6 1,397(94.2) 86(5.8)
Surgery No 24594(94.5) 1,425(5.5)
Yes 14,817(89.2) 1,796(10.8) oot
Treatment performed in
satients residence No(other area) 20,943(91.3) 1,998(8.7) 00001
Yes(Identical area) 18,455(93.8) 1,220(6.2)
National Health Insurance 1,450,218+1,893,127 | 1,822,515+2,576,858 <0.0001
Fee . ’
Location Urban area 17872(92.2) 1521(7.8) 0.0210
Small and Medium Cities 17,922(92.8) 1384(7.2)
Rural area 3,617(92.0) 316(8.0)
i Type Tertiary hospital 4,756(85.1) 833(14.9) <0.0001
irﬁiiin General hospital 11,146(89.9) 1,256(10.1)
characteristics Hospital 11,550(93.8) 759(6.2)
Long-term hospital 941(91.2) 91(8.8)
Clinic 10,968(97.6) 273(2.4)
Dental Hospital 47(83.9) 9(16.1)
Public health center 3(100.0) 0(0.0)
Total 39,411(92.4) 3,221(7.6)
*Mean+SD
il A72EEE, 34 1497 24388 A S | 3.22 A sl 2EAY EY
il AARES UE3TE 7499 1Ak E & AT A A adl FREA 54l i
A AHEY BE QA BN s ad et o A 34 13- A9 e SIANY
ool EAACR fold WAV etom, dAut % sl ecls dad Raeadel g A5l @A)
© 27, 1AFEFTETE AR, d=A R FAEA AFAME REReAA L] & AR Yeyon
Bz gololq Fa8eddaol w2 AR Ut o $AMoz fofsilch 3 A REEt
sk AR ARl 54 B a1 54 B, e Ase] 23@AAEe] 7.1%1H w8, #Adl
PR Agel R} FAMOE feld WA e wadl A9 Ame) A4 ZAPelHe) e
o, B3, 50 YA 54 AN THAFAY  SAREL 0-066%2 A S BA Uehdr) o]
&o] AA FIFAFAGE T6%ET =2 108%= et & A 18 o] 23R E Az sgdus
wom, 27| FHANE FFEFH LAY B B3I} ofyA|nk, T3l o] f2 e AFHYPoR %i”
B5ag &0 1496 T19 A vhehae) do] 9liz Aol & oA e 7
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(Table 7) Analysis Results of the characteristics of the

subjects' fraud experiences over the past

year
Fraud
Categories No Yes D
N(%) N(%)
By individual | The number of treatment fraud 0 39,392(93.2) 2974(7.1)
1-10 9(3.4) 257(96.6) <0.0001
>=11 10(10.0) 90(90.0)
Costs of treatment fraud 5,878+386,953" 857,133+4,691,237" <0.0001
Workers’ compensation fraud honest 39,410(92.5) 3,206(7.5) <0.0001
fraud 1(6.3) 15(93.8)
Automobile insurance fraud honest 39411(925) 3,193(75) <0.0001
fraud 000.0) 28(100.0)
By Household | The number of treatment fraud 0 39,392(93.0) 2,951(7.0) <0.0001
1-10 11(5.1) 203(94.9)
>=11 8(10.7) 67(89.3)
Costs of treatment fraud 4,037+278,385" 546,191+3,211,736" <0.0001
Workers’ compensation fraud honest 39,411(92.5) 3,211(75) <0.0001
fraud 000.0) 10(100.0)
Automobile insurance fraud honest 39,411(92.5) 3,204(75) <0.0001
fraud 000.0) 17(100.0)
Total 39,411(92.4) 3,221(7.6)
"Mean+SD
(Table 8) Analysis Results of the injury characteristics
Fraud
Categories No Yes )
N(%) N(%)
1 | Fracture 10,350(89.9) 1,158(10.1) <0.0001
2 | Dislocation 212(93.8) 14(6.2)
3 | Sprains & Strains 1,3147(98.0) 269(2.0)
4 | Internal Organ 7,836(83.6) 1,011(11.4)
5 | Open Wound 2,419(87.5) 345(12.5)
6 | Amputations 93(83.6) 12(11.4)
Nature of the |7 | Blood Vessels 248(86.4) 39(13.6)
injury 8 | Contusion/Superficial 773(83.6) 99(11.4)
9 | Crush 133(86.9) 20(13.1)
10 | Burns 511(91.4) 48(8.6)
11 | Nerves 226(90 4) 24(9.6)
12 | Poisoning 706(95.1) 36(4.9)
13 | Others 1,891(95.3) 93(4.7)
14 | Unspecified 816(93.9) 53(6.1)
1 |Head and Neck 1.1 | Traumatic Brain Injury 8,878(87.2) 1,304(12.8) <0.0001
Body region 1.2 | Other head, face and neck 1571(84.1) 296(15.9)
of the injury 1.3 | Neck 410(88.9) 51(11.1)
14 | Other & unspecified 21(77.8) 6(22.2)
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2 | Spine and Back 2.2 | Spinal cord 800(92.6) 64(7.4)

2.2 | Vertebral column 10,317(97.8) 234(2.2)

3 | Torso 3.1 | Chest (Thorax) 1,413(91.6) 130(8.4)

3.2 | Abdomen, Pelvis 1418(86) 230(14)

3.3 | Other & unspecified 49(84.5) 9(15.5)

4 | Upper Extremities 4.1 | Sholder & upper arm 2,052(95.4) 100(4.6)

4.2 | Forearm & elbow 333(90.2) 36(9.8)

4.3 | Wrist, hand & fingers 841(90.1) 92(9.9)

44 | Other & unspecified 49(92.5) 475)

5 | Lower Extremities 5.1 | Hip 739(94.4) 44(56)

5.2 | Thigh & upper leg 486(86 6) 75(13.4)

5.3 | Knee & lower leg 95(95.4) 282(4.6)

54 | Ankle & foot 1476(96 3) 49(32)

55 | Other & unspecified 65(95.6) 3(4.4)

6 | Multiple 6.1 | Multiple 329(81.6) 74(18.4)

7 | System-wide 7.1 | System-wide 1,012(94.6) 58(5.4)

8 | Unclassifiable by site |82 | Unclassifiable by site 1,357(94.4) 80(5.6)

Total 39,411(92.4) 3,221(7.6)
3.2.3 &y A A 29 EH Z ot AolE Bon, 53| Al d M=
apgow A8 we ATiaAse Y B4e  dned AR 5o AtdE 1A REsA4e
Barell Matrixoll &J&] 14702] AaiAdd s daF 8 Houe 2 FR33rd4d&S vehllon, dsldd +
Ask AR F 2he) TEoR BRE sy 2ol SlolAE JlE viel, ve @ B g, BE J)E, g
of W& RYSLAAN S-S Angdth 1 Ay Ay A 9 §A o] 22 thgd A vl 22 REEs

Asi
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9. 124 ;
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[Fig. 2] Result of decision tree
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(Table 9) Decision tree classification rules

Response Rate
Type Rule of Redemption
decision

1 Redemption of injury over the past year(+) 95.7%
Redemption of injury over the past year(-) & Redemption decision rate(>=10%) & Redemption decision

2 rate(>=18%) & Rated insurance fee(>=4 thousand won) & Age(20-39) & Nature of the injury(6~8,10,12 33.3%
~14)

Redemption of injury over the past year(-) & Redemption decision rate(>=10%) & Redemption decision

3 rate(>=18%) & Rated insurance fee(<4 thousand won) & Surgery(+) & Body region of the injury(Group 287%
I - 11,13,14,31,32,52,54,61)

Redemption of injury over the past year(-) & Redemption decision rate(>=10%) & Redemption decision

4 rate(<18%) & Age(20-49) & Medical institution(Clinic) & Body region of the injury(Group II : 19.6%
13,22,42,43)

Redemption of injury over the past year(-) & Redemption decision rate(>=10%) & Redemption decision

5 rate(>=18%) & Rated insurance fee(>=4 thousand won) & Age(>=40) & Body region of the injury(Group 184%
1T @ 1331~3352,54,61,71)

Redemption of injury over the past year(-) & Redemption decision rate(>=10%) & Redemption decision

6 rate(>=18%) & Rated insurance fee(<4 thousand won) & Surgery(+) & Body region of the injury(Group 18.2%
I 12,41,42,82)

7 Redemption of injury over the past year(-) & Redemption decision rate(<10%) & Redemption decision 180%
rate(>=3.5%) & Gender(M) & Body region of the injury(Group II : 32,61) e

8 Redemption of injury over the past year(-) & Redemption decision rate(>=10%) & Redemption decision 17.0%
rate(>=18%) & Rated insurance fee(>=4 thousand won) & Age(20-39) & Nature of the injury(1,4,5,9) e

9 Redemption of injury over the past year(-) & Redemption decision rate(>=10%) & Redemption decision 155%

N rate(>=18%) & Rated insurance fee(<4 thousand won) & Surgery(-) 0070
Redemption of injury over the past year(-) & Redemption decision rate(<10%) & Redemption decision

10 rate(>=3.5%) & Gender(M) & Body region of the injury(Group II : 13,14,21,22,31,33,41 ~43,51 ~55,71,81) 13.8%
& NHI coverage(>=5 million won)

1 Redemption of injury over the past year(-) & Redemption decision rate(>=10%) & Redemption decision 13.1%
rate(<18%) & Age(20-49) & Medical institution(>=Hospital ©]%}) 0

12 Redemption of injury over the past year(-) & Redemption decision rate(<10%) & Redemption decision 9.4%
rate(>=35%) & Gender(F) & Body region of the injury(Group II : 52,71) e
Redemption of injury over the past year(-) & Redemption decision rate(>=10%) & Redemption decision

13 rate(>=18%) & Rated insurance fee(>=4 thousand won) & Age(>=40) & Body region of the injury(Group 9.2%
I 11,12,14,41,42,44,31)

" Redemption of injury over the past year(-) & Redemption decision rate(>=10%) & Redemption decision 6.6%
rate(<18%) & Age(>=50) e
Redemption of injury over the past year(-) & Redemption decision rate(<10%) & Redemption decision

15 rate(>=3.5%) & Gender(M) & Body region of the injury(Group 1I : 13,14,21,22,31,33,41 ~43,51 ~55,71,81) 5.2%
& NHI coverage(>=5 million won)

Redemption of injury over the past year(-) & Redemption decision rate(>=10%) & Redemption decision

16 |rate(<18%) & Age(20-49) & Medical institution(Clinic) & Body region of the injury(Group II : 38%
11,12,14,41,42,44,.81)

17 Redemption of injury over the past year(-) & Redemption decision rate(<10%) & Redemption decision 940
rate(>=35%) & Gender(F) & Body region of the injury(Group II : 13,21,22,31 ~33,41 ~43,51,53~55,61,81) a0
Redemption of injury over the past year(-) & Redemption decision rate(<10%) & Redemption decision

18 1.3%
rate(<3.5%)

Base 7.5%
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(Table 10) Gain Table for Model Assessment

o ) Cumulative Response
Total | Responses Total injury Rgd'empt1on RESDOH.Se Rate. (.)f Rate of redemption Lift value
Type N) N) costs decision costs | Redemption decision decision
(W) (W)
Case Cost Case Cost Case | Cost
1 234 224 383,488,220 360,633,730 95.7% 94.0% 95.7% 94.0% | 128 10.0
2 78 26 111,640,570 53,503,780 33.3% 479% 80.1% 836% | 107 89
3 478 137 931,994,590 290,025,520 2871% 31.1% 49.0% 49.3% 6.5 5.3
4 51 10 38,241,020 6,442,310 19.6% 16.8% 472% 485% 6.3 5.2
5 266 49 615,242,100 159,169,280 18.4% 259% 40.3% 41.8% 54 44
6 346 63 589,704,820 140,145,740 18.2% 23.8% 35.0% 37.8% 47 40
7 111 20 179,213,300 34,311,750 180% 19.1% 33.8% 36.6% 45 39
8 976 166 1,339,333,230 217,692,680 17.0% 16.3% 214% 30.1% 36 32
9 297 46 291,405,430 45,717,340 155% 15.7% 26.1% 29.2% 35 31
10 167 23 1,503,368,450 183,785,270 13.8% 12.2% 254% 24.9% 34 2.7
11 3,750 490 6,976,892,830 953,758,280 13.1% 13.7% 18.6% 18.9% 2.5 2.0
12 139 13 188,660,690 21,490,510 9.4% 11.4% 18.4% 18.8% 2.5 2.0
13 523 48 764,850,870 60,321,380 9.2% 79% 17.7% 18.2% 24 19
14 2,813 186 6,489,103,230 467,006,530 6.6% 72% 14.7% 14.7% 2.0 16
15 4,403 228 5,687,042,920 298,533,820 5.2% 5.2% 11.8% 12.6% 1.6 1.3
16 396 15 291,485,670 12,017,440 3.8% 41% 11.6% 12.5% 15 1.3
17 3,224 7 4,006,321,350 94,721,150 24% 24% 10.0% 11.2% 1.3 1.2
18 7,327 97 7,186,803,230 131,950,310 1.3% 1.8% 75% 9.4% 1.0 1.0
Total 25579 1918 |  37,574,792570 3,631,226,820 75% 9.4% - - 1.0 1.0
FolAA] Fatal Slk o] & AAE] flaidE Adele AWoRA FEAg o] ofF w2 Aow Sjld nh
A A FIAE A =ofok sht AAHow @R I TIEAA AlletE Aol dFEEAd0] 1S AoR
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