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2.1. A8 d49
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AAAND] JFS T 291° B AR L B AR AR S Fotol, AN A 54
(A%, 98, AEAR), £FEH, FARAF 3 K7, DELY PAS) FAF Ju2 PR
(%, O3, AR Fu) (39, AR, B8 247 (FED, WSED), FF A8 3 A

GRE (AZALG, AL, A5AL, FSAL, AAALG, AL, AAsAL), hEBE (HE A
2717, Eg 7 42, hagel, olAEAh), dAAE AR (AAAFR =, AT, AT, 3A
AAAE 75, AL E A9 T o714 d8a 48dL2 dEAFEE A7
&7 AUger dAste] & Hesde Ha7delA AXZE A9E Ad £2 v Ae
3¢ FgY ez A=t

AR B4 2Re U5 (SHAS)E ATHARE MY (99, 109, 119)0] LD A7} o
2 (M+12: 109, 119, 129)0] A F Shsls & 492 84 (go0d) 2 Aol SIglov], 187
238 725 )35 (bad) 2 H)819Ith Table 2.1 B Aol &85 M4So] Aol

Table 2.1 Data description in the analysis
Variable Definition

Bad (target variable)

Person who doesn’t repay the debt (1: Yes, 2: NO)

Sex

Male, Female

Age

<20, 21-23, 24-26, 27-30, >31

Marital status

Married, Not married

Household income

(Model 1) 1:Class 0, 2:Class 1, 3:Class 2-4, 4:Class 5-6, 5:Class 7-9, 6:Class10, 7:etc
(Model 2) 1:Class 0, 2:Class 1, 3:Class 2-4, 4:Class 5-7, 5:Class 8-9, 6:Class10, T:etc
(Model 3) 1:Class 0, 2:Class 1, 3:Class 2-4, 4:Class 5-7, 5:Class 8-9, 6:Class10, T:etc

National grant

No, Yes

School foundation

National, Private

Location

Metropolitan, Local

Level of schooling

Graduate, Undergraduate

Field of study

Humanities, Social Sciences, Education, Engineering,
Natural Sciences, Medical Science & Pharmacy, Art & Physical Education

Grace period (Model 1) 1: <119 2: >120
(Unit: months) (Model 2) 1: <12, 2: 13-36, 3: 37-48, 4: 49-60, 5: 61-72, 6: >73
(Model 3) 1: <24, 2: 25-48, 3: 49-72, 4: 73-96, 5: 97-120, 6: 121-168 7: >169
Monthly repayment Amount of loans / (Loan period - Grace period)
Interest rate(%) 2.7, 2.9, 3.9, 4.9, 5.2, 5.7, 5.8
Due date for payment <5, 6-10, 11-15, 16-20, 21-25, >26
Overdue account (Model 1) 1: 1, 2: 2,3: 3-4, 4: 5,5 6-9,6: >10
(Model 2) 1: 1,2: 2,3: 3-7, 4: 8-9, 5: >10
(Model 3) 1: 1,2: 2,3: 3-7, 4: 8-9, 5: >10
Arrears (Model 1) 1: <100, 2: 100-200, 3: 200-300, 4: >300
(Unit: KRW thousands) (Model 2) 1: <15, 2: 15-30, 3: 30-60, 4: 60-130, 5: 130-260, 6: 260-680, 7: >680
(Model 3) 1: <45, 2: 45-100, 3: 100-270, 4: 270-500, 5: 500-960, 6: 960-1700, 7: >1700
Balance (Model 1) 1: <1200, 2: 1200-2200, 3: 2200-3400, 4: 3400-6000, 5: 6000-13000, 6: >13000
(Unit: KRW thousands) (Model 2) 1: <1000, 2: 1000-1600, 3: 1600-2800, 4: 2800-4000, 5: 4000-7500, 6: >7500
(Model 3) 1: <1000, 2: 1000-1600, 3: 1600-2800, 4: 2800-3300, 5: 3300-12000, 6: >12000
Overdue record Yes, No
Days in arrears (Model 1) 1: <10, 2: 11-28, 3: 29, 4: >30
(Model 2) 1: <35, 2: 36-40, 3: 41-45, 4: 46-50, 5: >51
(Model 3) 1: <72, 2: 73-94, 3: 95-104, 4: 105-121, 5: 122-134, 6: 135-154, 7: >155
2.2. 7 ZEAA
= S S ol = = O (o) O ol
A G AudE A e At F A2 370E 71 (2015.99-11€) AAAE KH/E}EE 23
o) = = > P fe} fe} o
2 Esgon), AA7te]l Adss Ade] $40) Waties gl 342 (99, 109, 119)
Z¥zh AA 71Z%e] wet A 14E, AA 270d, AA 37 o) deE tidAE AT DF— 37k
23 (Model 1: A 1719 28 (N=3457%), Model 2: A 2719 28 (N=53,654%), Model 3:
fe) 5 o = =] 3
AA 370 o) 2R (N=64,0927))< Tttt 243712 = SAS 9.45 o]&3l3len, 2AAH
=) - ) =
57 242 2830 WAL,
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H Ao A 83 W= Table 2. 1./] HTE ARSI o™, Model3E AR Z °—‘,4 o] AA N,
= 37H'?%3LH ?ixﬂ T+ %59 J}/‘g‘ﬂ £ &&sigitt. 28y RYPEE EY U BF3= Information
value (IV)E &-83t IV7E Hi7} Q“ HEE 7247 A g3tk IVE SPuse) o2y 49
S (RTND D SBAD) 0] THNE o188 Ao ART BN ] 7T 5 g 4
(2.1)3} 2t} (Siddigi, 2006).

= %good
Z { %ogoody — Yobady) x log ( ‘;)gbad:)} (2.1)
K >

k=1
o714, FHHT HFY £ K+ K > 29|t}
2 QToNE TREE 2 uF B AL SYNSE AAekel R A B eAC.
HEAHolE &= A A& (training data)Z} 37} (validation data) &2 FEEH L, 483 %
7He dlolHe dRbdEEag e dAALE 7I€o R 6 W 49 HlEE st A
ME o &rge] A5 tldt 7= ROC (receiver operation characteristic) 4 ¥ e EF&

o1 g3k,
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)

=
[e]
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2.3. %9 89e] Ay BF

AFLNAAF & 121,203 F 35 (good)= 18,0769, W|3F] 5> (bad)E 103,127H 2 2 34 (good)&
°F 14.9%, 73] 5= (bad) = 2 85.1% 2 Y EFro ™, Model 191412 3]4* (good) 7+ 28.8% <1 ¥k Model
3oAE 9.5% % AA|7IZke] A5 34 (good) IFY HIEC] WobxlE & = Ut (Table 2.2).

Table 2.2 Target variable for the data set

Good Bad Total

N (%) N (%) N (%)
Model 1 989 (28.8%) 2,468 (71.4%) 3,457 (100.0%)
Model 2 11,008 (20.5%) 42,646 (79.5%) 53,654 (100.0%)
Model 3 6,079 (9.5%) 58,013 (90.5%) 64,092 (100.0%)
Total 18,076 (14.9%) 103,127 (85.1%) 121,203 (100.0%)

ZH AW Y AR A S A A8 95 3] 4 (good) <} W3] 4 (bad) ZF 7He] WA Al S Model
Z 3319t} (Table 2.3).
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2 793 Aol E HArk Model 304& A9 RE HgoA EAZA Ao ]% ‘EEW éio 7,
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ol AT
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Table 2.3 Descriptive characteristics for the variables in the analysis

Jun-Tae Han - Jina Jeong

Model 1 Model 2 Model 3
Good Bad 2 Good Bad > Good Bad >
N(%) N(%) X N(%) N(%) X N(%) N(%) X
Sex Male 485 1,210 0 3,008 28,197 12.24 5,102 21,176 38.29
(49.0) (49.0) (51.0) (48.6) i (46.3) (49.7) hhd
Female 504 1,258 2,981 29,816 5,906 21,470
(51.0) (51.0) (49.0) (51.4) (53.7) (50.3)
Age <20 188 597 19.68 17,267 36.72 11,751 67.20
(19.0) (24.2) e (29.8) ** (27.6) =
21-23 236 631 14,657 11,155
(23.9) (25.6) (26.2)
24-26 243 582 9,303
(24.6) (23.6) (21.8)
27-30 197 376 5,610
(19.9) (15.2) (13.2)
> 31 125 282 4,827
(12.6) (11.4) (11.3)
Marital Not married 903 2,267 0.28 26.54 39,216 0.10
status (91.3) (91.9) - (92.0)
Married 86 201 3,430
(8.7) (8.1) (8.0)
Household 1 21 93 30.33 27.44 1,756 102.61
income (2.1) (3.8) ok o (4.1) *x
2 37 127 2,135
(3.7) (5.1) (5.0)
3 153 457
(15.5) (18.5) (19.5)
4 61 133 4,382
(6.2) (5.4) (10.3)
5 225 653 10,119
(22.8) (26.5) (23.7)
6 110 227 3,800
(11.1) (9.2) (8.9)
7 382 778 12,124
(38.6) (31.5) (28.4)
National No 706 1,751 0.06 33.84 28,548 0.09
grant (71.4) (70.9) A (66.9)
Yes 283 717 14,098
(28.6) (29.1) (33.1)
Level of Graduate 164 336 5.02 72.43 7,385 1.04
schooling (16.6) (13.6) * ** (12.7)
Undergraduate 825 2,132 50,628
(83.4) (86.4) (87.3)
Location Metropolitan 177 465 0.41 18.93 10,547 2.84
(17.9) (18.8) *x (18.2)
Local 812 2,003 47,466
(82.1) (81.2) (81.8)
School National 75 198 0.18 0.43 6,057 8.24
foundation (7.6) (8.0) (10.4) i
Private 914 2,270 51,956
(92.4) (92.0) (89.6)
Field of Humanities 146 374 1.62 30.53 8,925 19.79
study (14.8) (15.2) ** (15.4) =
Social 221 583 13,748
Sciences (22.3) (23.6) (23.7)
Education 49 103 2,418
(5.0) (4.2) (4.2)
Engineering 505 12,091
(22.5) (20.5) (20.8)
Natural 111 7,065
Sciences (11.2) (12.2)
Medical 36 2,130
Science (4.0)
Arts & 1,201
Physical (20.5) (19.8)
Grace 1 588 4.20 257.09 242 243.26
period’ (59.5) * o (4.0) o
2 401 529
(40.5) (8.7) (11.3)
3 1,056 3,543
(17.4) (23.3)
4 783 7,041
(12.9) (12.1)
5 816 1,279 10,848
(7.4) (21.0) (18.7)
6 8,160 1,159 9,387
(74.1) (66.4) (19.1) (16.2)
7 1,031 7,606
(17.0) (13.1)
Monthly < 28000 60 285 29.02 951 5,084 120.62 680 4,918 252.46
repayment (6.1) (11.5) b (8.6) (11.9) hid (11.2) (8.5) **
28000-50000 179 477 2,083 8,412 1,221 9,552
(18.1) (19.3) (18.9) (19.7) (20.1) (16.5)
50000-65000 98 262 1,152 4,302 676 5,328
(9.9) (10.6) (10.5) (10.1) (11.1) (9.2)
65000-80000 104 218 1,034 3,528 544 4,642
(10.5) (8.8) (9.4) (8.3) (8.9) (8.0)
80000-110000 155 344 1,528 5,959 890 8,728
(15.7) (13.9) (13.9) (14.0) (14.6) (15.0)
110000-250000 282 643 3,098 10,983 1,574 17,264
(28.5) (26.1) (28.1) (25.8) (25.9) (29.8)
> 250000 111 239 1,162 4,378 494 7,581
(11.2) (9.7) (10.6) (10.3) (8.1) (13.1)

*p<0.05, **p<0.01,

see Table 2.1
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Table 2.3 Continued

Model 1 Model 2 Model 3
Good Bad 2 Good Bad 2 Good Bad 2
N(%) N(%) X N(%) N(%) X N(%) N(%) X
Interest 2.7 54 154 33.33 309 881 65.06 30 158 89.89
rate (5.5) (6.2) *x (2.8) (2.1) *x (0.5) (0.3) *x
2.9-3.9 504 1,045 5,255 19,562 2,601 21,973
(51.0) (42.3) (47.7) (45.9) (42.8) (37.9)
4.9-5.2 362 1,057 3,897 15,202 2,289
(36.6) (42.8) (35.4) (35.7) (37.7) (38.5)
5.7 45 85 964 4,115 654 7,335
(4.6) (3.4) (8.8) (9.7) (10.8) (12.6)
5.8 24 127 583 2,886 505 6,187
(2.4) (5.1) (5.3) (6.8) (8.3) (10.7)
Due date s 130 794 141.74 894 6,101 1138.83 457 8,161 710.21
for payment, (13.1) (32.2) o (8.1) (14.3) o (7.5) (14.1) o
6-10 63 162 1,442 8,344 824 12,137
(6.4) (6.6) (13.1) (19.6) (13.6) (20.9)
11-15 49 109 1,295 6,191 777 8,150
(5.0) (4.4) (11.8) (14.5) (12.8) (14.0)
16-20 60 153 2,208 8,784 1,415 12,749
(6.1) (6.2) (20.9) (20.6) (23.3) (22.0)
21-25 92 149 2,726 7,766 1,451 10,132
(9.3) (6.0) (24.8) (18.2) (23.9) (17.5)
> 26 595 1,101 2,353 5,460 1,155 6,684
(60.2) (44.6) (21.4) (12.8) (19.0) (11.5)
Overdue 1 518 1,529 31.82 5,226 25,493 606.27 3,416 33,995 24.20
accountt (52.4) (62.0) o (47.5) (59.8) o (56.2) (58.6) -
2 221 475 2,502 8,395 1,324 11,174
(22.3) (19.2) (22.7) (19.7) (21.8) (19.3)
3 143 284 2,646 7,014 1,082 10,318
(14.5) (11.5) (24.0) (16.4) (17.8) (17.8)
4 34 46 443 1,215 174 1,772
(3.4) (1.9) (4.0) (2.8) (2.9) (3.1)
5 56 108 191 529 83 754
(5.7) (4.4) (1.7) (1.2) (1.4) (1.3)
6 17 26
(1.7) (1.1)
Arrears! 1 481 1,257 4.91 4,41 243.65 928 5,837 618.40
(48.6) (50.9) (10.3) o (15.3) (10.1) =
2 174 168 4,639 713 1,656
(17.6) (19.0) (10.9) (11.7) (8.0)
3 108 226 4,132 1,599 12,175
(10.9) (9.2) (9.7) (26.3) (21.0)
4 226 517 8,249 1,233 11,840
(22.9) (20.9) (19.3) (20.3) (20.4)
5 8,588 920 11,398
(20.1) (15.1) (19.6)
6 8,263 382 6,193
(19.4) (6.3) (10.7)
7 4,363 304 5,914
(10.2) (5.0) (10.2)
Delinquent 1 60 283 101.63 1,982 1018.81 536 7,934 125.76
balancel (6.1) (11.5) i (11.7) hid (8.8) (13.7) -
2 51 281 4,644 668 6,623
(5.2) (11.4) (10.9) (11.0) (11.4)
3 169 554 8,969 1,388 12,206
(17.1) (22.4) (21.0) (22.8) (21.0)
1 323 694 8,620 622 5,105
(32.7) (28.1) (20.2) (10.2) (8.8)
5 266 430 7,726 2,297 20,827
(26.9) (17.4) (18.1) (37.8) (35.9)
6 120 226 7,705 568 5,318
(12.1) (9.2) (18.1) (9.3) (9.2)
Overdue No 832 2,026 2.04 34,143 2.89 4,583 35,166 509.81
record (84.1) (82.1) (80.1) (75.4) (60.6) -
Yes 157 442 8,503 1,496 22,847
(15.9) (17.9) (19.9) (24.6) (39.4)
Days 1 60 94 178.48 10,469 2206.80 1,959 10,354 986.45
in arrears’ (6.1) (3.8) *x (24.5) *x (32.2) (17.8) *x
2 24 82 10,084 1,129 11,735
(2.4) (3.3) (23.6) (18.6) (20.2)
3 312 1,375 8,050 794 5,839
(31.5) (55.7) (18.9) (13.1) (10.1)
4 593 917 5,377 464 6,124
(60.0) (37.2) (12.6) (7.6) (10.6)
5 8,666 555 5,514
(20.3) (9.1) (9.5)
6 315 6,194
(5.2) (10.7)
7 863 12,253
(14.2) (21.1)
*p<0.05, **p <0.01, {: see Table 2.1

1299

= FFAFLA (average squared er-
2 2F 0.1~0.27, ASE+= 2F 0.07~0.18
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Table 3.1 ASE and misclassification rate for the predictive model

Train data: 60% Validation data: 40%
Misclassification rate ASE Misclassification rate ASE
Model 1: 0.27962 0.17895 0.27062 0.18559
Model 2: 0.20484 0.15129 0.20595 0.15133
Model 3: 0.09509 0.07834 0.09494 0.07840

Figure 3.19| A 2} Z+o], Roc &9 o}gl] W3S L}ElU= AUROC (Arear under receiver operating
characterisic) 7} 3 7}-& ©] o] E] o]l A/ Model 1=0.72, Model 2=0.69, Model 3=0.772] z+& X gon, A
A& do]Ejol|A]= Model 1=0.70, Model 2=0.69, Model 3=0.769] Z+& Ho] 23] A=y} gt
S FHaq

1
0.75 075 -
0.5 - 05 o
0.25 0.25 -
Model 1: Approximate ares undercure=072 Y, Model 1: Approximste area undercurve=0.70
...... Model 2: Approximate area undercurve=069 3 «xexes Model 2: Approximate area undercurve=0.69
' " -
¥ IModel| 3: Approximate zres undercune=0.77 J Model 3: Approximate arez undercune=0.76
0 T T T | o T T T |
o 0.25 0.5 0.75 1 0 0.25 0.5 0.75 1
(a) Traindata (b) Validation data

Figure 3.1 Roc curve for the predictive model

B AFoA Hod TEHuTe} SHNS 55 188l Model 2 747 2228 37 8AS F3)
ZF W40 39 A4 2 OR (Odds Rate) S 4Ar&314it} (Table 3.2).

Model 191X+ A2529] 089 Ht} 10299 w35 Aol weton], AAAF 7 107] °
Aol ok 1709 A7 vE S A o] oF 3.48uf =ton, AxIFAo]l 13WwkY o]dHTt 6wk
A~139Rh o] nE] g Yol Wkt AAZA tiu] AAFH o] 3.3~15.8Y KT} 0.47|gko] ALt
15.80]/du] m|3]4= o] oF 1.52u) Egkow, AALFolME 109 olsthc) 209 dulf 13| 9
3 o] oF 2.251), o] A LAl A= 26 o] T duf K5 o] AL 2F3.35u), 601042 2.519), 11~15¢Y
2 18310, 16~209-2 2.794] w|E] 4 K@ o] =4 VERSITH

Model 28 AHEH FA7F o2 H T} oF 1.148) w35 AP o] Eghow, A5EH A= 5~10E]
7F 0B B AE =7 Ik AAAF ol ME 1074 oAkl A-Het 1§1E w7k oF 1.884), 2747}
oF 141w) wE ARETE wokon, 3w o] 28,0009 vRkel Z-¢-ETt 50,000~65,00099 2
<7} oF 1.164)], 80,000~110,0009101 A<$7} oF 1.199] =7} =9kty. x| Mo] 15,0009 w]whol
A9-E ek AA Aol 680,00097HA = vl B =7} wEgkot, AR o] 7,500,0009 o] 4 F¢H
t} 1,000,000 w]"kel 2= ok 2,508, 1,000,000~1,600,0009-2 ¢k 2,064, 1,600,000~2,800,000
2 oF 1.764, 2,800,000~4,000,000€-& °F 1.268) vl=]4 AFE7t =93, FA AA FEe] & 4
oF 1.15W) S =7 =t AR LS JA B4 F 3 =T =od, %73EE S vg
3 e AT oF L10W] AE =7 =93, 53] oA YA 264 ol F, €2ET 9249 5 v]3]

3
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Table 3.2 Result of logistic regression analysis

Model 1 Model 2 Model 3
Variable B OR Variable ] OR Variable ] OR
Intercept -0.3375 Intercept 0.0295 Intercept -0.8219%%
Ag (rpf < 20) Sex(ref: Female) Sex(ref: Female)
-0.0191 0.98 Male 0.1202%* 1.14 Male -0.0554 0.95
0.2019 1.22 Age(ref: < 20) Age(ref: < 20)
-0.2558 0.77 21-23 0.0151 1.02 21-23 1.04
> -0.0225 0.98 24-26 -0.0169 0.98 24-26 1.14
Household income(ref: Class 0) 27-30 0.0172 1.02 27-30 1.19
Class 1 -0.2868 0.75 > 31 0.083 1.09 > 31 0.2773%* 1.32
Class 2-4 -0.3675 0.69 Household income(ref: Class 0) Marital status(ref: Not married)
Class 5-6 -0.6808 0.51 s -0.1202 0.89 Married 0.0499 1.05
Class 7-9 -0.619 0.54 -0.152 0.86 Household income(ref: Class 0)
Class 10 -0.9327* 0.39 -0.2871%* 0.75 Class 1 -0.1794 0.84
et -0.7525% 0.47 -0.3224%% 0.72 Class 2-4 -0.1025 0.90
Level of schooling(ref: Undergraduate) Class 10 -0.3387%% 0.71 Class 5-7 -0.1292 0.88
Graduate 0.3235 1.38 ete -0.2495%* 0.78 Class 8-9 -0.1882% 0.83
Overdue account(ref: > 10) Field of study(ref: Humanities) Class 10 -0.1971 0.82
1 1.248% 3.48 Social Sciences -0.0234 0.98 ete -0.1519 0.86
2 0.7253 2.07 Education 0.0301 1.03 Level of schooling(ref: Graduate)
3-4 0.5816 1.79 Engineering -0.0398 0.96 Undergraduate 0.1725% 1.19
5 0.1458 1.16 Natural Sciences -0.0888 0.92 Field of study(ref: Humanities)
6-9 0.3099 1.36 Medical Science 0.0954 1.10 Social Sciences -0.0652 0.94
Monthly repayment(ref: < 28000) Arts & Physical -0.0623 0.94 Education -0.0452 0.96
28,000-50,000 -0.1587 0.85 Overdue account(ref: > 10) Engineering -0.173%* 0.84
50,000-65,000 0.061 1.06 1 0.6323** 1.88 Natural Sciences -0.1092 0.90
65,000-80,000 -0.2452 0.78 2 0.346%* 1.41 Medical Science -0.2065% 0.81
80,000-110,000 0.0366 1.04 3-7 0.1506 1.16 Arts & Physical -0.1420% 0.87
110,000-250,000 -0.00195 1.00 8-9 0.1166 1.12 Overdue account(ref: > 10)
> 250,000 -0.1357 0.87 Monthly repayment(ref: < 28,000) 1 1.2684%* 3.56
Balance(ref: > 13,000,000) 28,000-50,000 0.0107 1.01 2 0.8984%* 2.46
< 1,200,000 0.5052 1.66 50,000-65,000 0.1494% 1.16 3-7 0.5522%* 1.74
1,200,000-2,200,000 0.4577 1.58 65,000-80,000 0.0569 1.06 8-9 0.307 1.36
2,200,000-3,400,000 0.0295 1.03 80,000-110,000 0.1702% 1.19 Monthly repayment(ref: < 28,000)
,400,000-6,000,000 -0.2456 0.78 110,000-250,000 0.1221 1.13 28,000-50,000 0.0316 1.03
6,000,000-13,000,000 -0.550: 0.58 > 250,000 0.0394 1.04 50,000-65,000 0.0692 1.07
Arrears over balance(ref: 3.3-15.8) Arrears(ref: < 15,000) 65,000-80,000 0.0814 1.09
< 04o0r > 158 0.4185% 1.52 15,000-30,000 -0.2388%* 0.79 80,000-110,000 0.1339 1.14
0.4-0.8 0.0547 1.06 30,000-60,000 -0.4165%* 0.66 110,000-250,000 0.218%* 1.24
0.8-1.6 0.2398 1.27 60,000-130,000 -0.3957%% 0.67 > 250,000 0.5328%* 1.70
1.6-3.3 -0.1021 0.90 130,000-260,000 -0.5007%% 0.61 Arrears(ref: < 45,000)
Overdue record(ref: No) 260,000-680,000 -0.3558%* 0.70 45,000-100,000 -0.2744%% 0.76
Yes 0.1824 1.20 > 680,000 0.1924 1.21 100,000-270,000 -0.1053 0.90
Day in arrears(ref: < 10) Balance(ref: > 7,500,000) 270,000-500,000 -0.0692 0.93
11-28 0.2537 1.29 < 1,000,000 0.9171%* 2.50 500,000-960,000 0.0664 1.07
29 0.8107** 2.25 1,000,000-1,600,000 0.7242%* 2.06 960,000-1,700,000 0.3273%* 1.39
> 30 0.1262 1.13 1,600,000-2,800,000 0.5652%* 1.76 > 1,700,000 0.6833%* 1.98
Loan interest rate(ref: 2.7) 2,800,000-4,000,000 0.2341%* 1.26 Balance(ref: > 12,000,000)
2.9, 3.9 0.1189 113 4,000,000-7,500,000 0.0582 1.06 < 1,000,000 0.7966%* 2.22
4.9,5.2 0.0133 1.01 Grace period(ref: > 73 months) 1,000,000-1,600,000 0.3356%* 1.40
5.7 -0.1887 0.83 <12 0.0454 1.05 1,600,000-2,800,000 0.2779%* 1.32
5.8 0.3932 1.48 13-36 0.1963* 1.22 2,800,000-3,300,000 0.2805* 1.32
Due date for payment(ref: > 26) 37-48 0.0366 1.04 3,300,000-12,000,000 0.2185* 1.24
<s 1.2096%* 3.35 49-60 0.1184 1.13 Overdue record(ref: No)
6-10 0.9201%* 2.51 61-72 0.1202 1.13 Yes 0.1676%* 1.18
11-15 0.6047* 1.83 Overdue record(ref: No) Base year of loan(ref: 2015)
16-20 1.0273%* 2.79 Yes 0.1414%* 1.15 2009 0.4145%* 1.51
21-25 0.3458 1.41 Day in arrears(ref: < 35) 2010 0.2495%* 1.28
36-40 0.1868** 1.21 2011 0.1987* 1.22
41-45 0.3926%* 1.48 2012 0.1782% 1.20
46-50 0.8065%* 2.24 2013 0.1205 1.13
> 51 1.0208%* 2.78 2014 0.1338 1.14
National grant(ref: Yex) Due date for payment(ref: > 26)
No 0.093%* 1.10 <5 1.3768%* 3.96
Base year of loan(ref: 2015) 6-10 1.0137%* 2.76
2009 0.3499%* 1.42 11-15 0.8089%* 2.25
2010 0.1906%* 1.21 16-20 0.4305%* 1.54
2011 0.1461% 1.16 21-25 0.21%% 1.23
2012 0.0499 1.05 Number of overdue in recent 3 months(ref: 1)
2013 0.0732 1.08 2 0.7162%* 2.05
2014 0.0157 1.02 3 2.0255%* 7.58
Due date for payment(ref: > 26)
<5 0.8754%* 2.40
6-10 0.6975%* 2.01
11-15 0.5978%* 1.82
16-20 0.4453%* 1.56
21-25 0.2627%* 1.30

*p <0.05, ¥¥p <0.01

A 37HE o]l Model 394+& A o] FoHAFTE n3g AA HPo| wohon, SEET} O
SroA mEg fFe] o 119w =33, JAEALGRT FE, ooF AATALY AF=Tt FUT
AAAZ 7F 107] o] A¢Hot 170+ oF 3.568], 270= F 2460, 3~770= <F 1.749) 1|3
£ 9YET} =gon, 997 Aol 28,0009 m Ykl AL X T} 110,000~250,0008 9 A7) oF
1.24¥], 250,000 ©]42 <k 1.708) ©]3]4 98o] =9kl AANo] < 450009 vl AL HTH
45,000~100,0009 ¢ A$E 134 @ o] W¥kA| 2 960,000~1,700,000 92 <F 1.394), 1,700,000-9
o] <k 1.989) nF 4 fF o] wokth AATAES A HEW, 12,000,000 ©]/FA HLHT} AAF
Ho] FolA4E w3l AFETL Egon, o|x YA} A Model 29} Zo] %J%it} 4= 45 n]g]
T AP =T} EobRith. 53] Model 39 H2 370€E ol A 347} 29 A& <F 2.050), 32
oF 7.58u} n|3] 4 AP} =2 AE Hrh
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UM AR FAE ZALE A RYS o]85to] A 34%E W51, o] HAdA T
F S AT = YA 7 A= AF A Y F skl PDO (points to double the odds)
%, 225 F R BExs AR $£XE o8l BHEE Ak WA e® IYSTh

WA Model'd 7t Wigo ] FHE 3AATAA 71 22 SAAT FAEAE WA 3745

BAE 0BT ZAY ZEEste BAR 37 ATE AdSth o]F AFS PDOE A3t 4 (3.1)

ool (3.1)

2 doAl= PDOE 5022 Ay om, Model™ FHE AFE= Table 3.37 2t}

Table 3.3 Result of scorecard

Model 1 Model 2 Model 3
Variable Score Variable Score Variable Score
Sex Sex
18.5 Female 0.0 Female 4.0
17.1 Male 9.3 Male 0.0
33.0 Age Age
0.0 < 20 1.2 < 20 0.0
16.8 21-23 2.3 21-23 2.6
24-26 0.0 24-26 9.6
67.3 27-30 2.5 27-30 12.8
46.6 > 31 7.2 > 31 20.0
40.8 Household income Marital status
Cla 18.2 Class 0 24.4 Not married 0.0
Class 22.6 Class 1 15.8 Married 3.6
Class 0.0 Class 2-4 13.5 Household income
etc 13.0 Class 5-7 3.7 Class 0 14.2
Level of schooling Class 8-9 1.2 Class 1 1.3
Undergraduate 0.0 Class 10 0.0 Class 2-4 6.8
Graduate 23.3 ete 6.4 Class 5-7 1.9
Overdue account Field of study Class 8-9 0.6
1 90.0 Humanities 6.4 Class 10 0.0
2 52.3 Social Sciences 4.7 cte 3.3
3-4 42.0 Education 8.6 Level of schooling
5 10.5 Engineering 3.5 Graduate 0.0
6-9 22.4 Natural Sciences 0.0 Undergraduate 12.4
>1 0.0 Medical Science 13.3 Field of study
Monthly repayment Arts & Physical 1.9 Humanitie 14.9
< 28,000 17.7 Overdue account Social Sciences 10.2
28,000-50,000 6.2 1 45.6 Education 11.6
50,000-65,000 22.1 2 25.0 Engineering 2.4
65,000-80,000 0.0 3-7 10.9 Natural Sciences 7.0
80,000-110,000 20.3 8-9 8.4 i 0.0
17.5 > 10 0.0 Arts & Physical 4.6
7.9 Monthly repayment Overdue account
< 28,000 0.0 91.5
< 1,200,000 76.1 28,000-50,000 0.8 2 64.8
1,200,000-2,200,000 72.7 50,000-65,000 10.8 3-7 39.8
2,200,000-3,400,000 41.8 65,000-80,000 4.1 8-9 22.1
3,400,000-6,000,000 22.0 80,000-110,000 12.3 > 10 0.0
6,000,000-13,000,000 0.0 110,000-250,000 8.8 Monthly repayment
> 13,000,000 39.7 > 250,000 2.8 < 28,000 0.0
Arrears over balance Arrears 28,000-50,000 2.3
<0.4 or > 15.8 37.6 < 15,000 36.1 50,000-65,000 5.0
0.4-0.8 11.3 15,000-30,000 18.9 65,000-80,000 5.9
0.8-1.6 24.7 30,000-60,000 6.1 80,000-110,000 9.7
1.6 3.3 0.0 60,000-130,000 7.6 110,000-250,000 15.7
3.3 15.8 7.4 130,000-260,000 0.0 > 250,000 38.4
Overdue record 260,000-680,000 10.5 Arrears
No 0.0 > 680,000 50.0 < 45,000 19.8
Yes 13.2 Balance 45,000-100,000 0.0
Day in arrears < 1,000,000 66.2 100,000-270,000 12.2
<10 0.0 1,000,000-1,600,000 52.2 270,000-500,000 14.8
11-28 18.3 1,600,000-2,800,000 40.8 500,000-960,000 24.6
29 58.5 2,800,000-4,000,000 16.9 960,000-1,700,000 43.4
> 30 9.1 4,000,000-7,500,000 4.2 > 1,700,000 69.1
Loan interest rate > 7,500,000 0.0 Balanc
2.7 13.6 Grace period < 1,000,000 57.5
2.9,3.9 22.2 <12 3.3 1,000,000-1,600,000 24.2
4.9, 5.2 14.6 13-36 14.2 1,600,000-2,800,000 20.0
5.7 0.0 37-48 2.6 2,800,000-3,300,000 20.2
5.8 42.0 19-60 8.5 3,300,000-12,000,000 15.8
Due date for payment 61-72 8.7 > 12,000,000 0.0
<5 87.3 > 73 months 0.0 Overdue record
6-10 66.4 Overdue record No 0.0
11-15 43.6 No 0.0 Yes 12.1
16-20 74.1 Yes 10.2 Base year of loan
21-25 24.9 Day in arrears 2009 29.9
> 26 0.0 <35 0.0 2010 18.0
36-40 13.5 2011 14.3
41-45 28.3 2012 12.9
46-50 58.2 2013 8.7
> 51 73.6 2014 9.7
National grant 2015 0.0
Yes 0.0 Due date for payment
No 6.7 <5 99.3
Base year of loan 6-10 73.1
2009 25.2 11-15 58.3
2010 13.7 16-20 31.1
2011 10.5 21-25 15.1
2012 3.6 > 26 0.0
2013 5.3 Number of overdue in recent 3 months
2014 1.1 E
2015 0.0 2 51.7
Due date for payment 3 146.1
<5 63.1
6-10 50.3
11-15 43.1
16-20 32.1
21-25 18.9
> 26 0.0
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BRENM FFHe UEll= WS Model ¥ 2 A9 E W, Model 1914 A A A0l 2o+
A 1328 7P A, AAAF o ARl 90.022 7F 2 AL AT 4 lden, Model
20| X 2 e £ElR AR 6.72 M B3, AALSY HYH AP 713.602 g =
As & 5 9ok vAEe 2 Model 301 A& #59 Hgdol 3.602 718 241, A< 3714
ojul AAHee} HeFol 146.1% 7P 2 AL AL 5 ek ASse], AA Vid B 5,
Model 1o sig== AAA7E AT o] 24264, £5E517F 0291, eha, AxA=F 170, 23
o & o] 50,000~65,0009, AZFAe] 1,200, 000°J njuk, AA Y thu] A o] 0.41] ko] At
15.80]/0]31, A AAAF ol don, AA L7t 29, HEFE 5.8%F o83k, oA LA} 5L
ooz © AxA= 33.0467.3+23.3+90.0422. 1+76.1+37.6+13 2458.5442.04-87.3=550.47] ¢]
o Model 14 1170} g5l sig== B4l 5504802 7HE =& w8l Aol =2 dsE

Ze QAR A 4 gl

4. 4&

2 AFolA e st dudE g2 e AAAE YR zzma
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A A o] 2,200,000 BT AAA}, 2557 02 AAALA4E v FHo| BA VERGOL,
AA 271€ 2F (Model 2)9-E AA A7} 51 o)A A=}, AAR<H o] 1,000,000 w] kel &
AZE, 1A LAZE 5L o)A AR, AAIF A ] 680,000 o] %] AAA 5 n|F| 4 FHo] =4
ettt mhAete g A 370 o) 2¥ (Model 3)olM+= 2 3704 oW AAl si7t 331 <
Az}, ol LA 5L o] HA AAAL, AAARFTE AL AAAE, AAHe] 1,700,0009 o] &1 A=
A+ 3] F3 01 =4 el

&3 slz]_—l:ﬂ LA ‘QAYE'ZE UA &
o] &5 WS Wﬂi HEo] AdE= 44 XME Qo] GrRfZo|
SR Sk REHQL A1E tiEe vlsto] 418
7

3
oI A4 el ofefg ol xzﬂm sict.

Ag7t " 5 e Aoz AR,

ek, Aol H8H B4 AR F ASE0IA £50] SR ok ] Aol AR 2
$7n 5¢ 27AM02 9e9 £y ALE DT Dot Ak TE gEA AYAIL FUF
AR BAT 5 Y W5E Fohlol DL, B ATelNE FEDe] Aele] W} 2 Az
S 109 DR TEIAAAT FF SATE Aol B 28 o) BEe) nEslo] Be
3 270 Wity upAstoR B d7dAL 2AAE SFRA AHRe Aeaglo), 2F g R
§ (AR, AAREA 5)Te] Azl e 2714 AT E At} Bt
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Abstract

In this paper, we develop debt collection predictive models for the person in arrears
by utilizing the direct loan data of the Korea Student Aid Foundation. We suggest
credit risk scorecards for overdue student direct loan using the developed 3 models.
Model 1 is designed for 1 month overdue, Model 2 is designed for 2 months overdue,
and Model 3 is designed for overdue over 2 months. Model 1 shows that the major influ-
encing factors for the delinquency are overdue account, due data for payment, balance,
household income. Model 2 shows that the major influencing factors for delinquency
loan are days in arrears, balance, due date for payment, arrears. Model 3 shows that
the major influencing factors for delinquency are the number of overdue in recent 3
months, due data for payment, overdue account, arrears. The debt collection predic-
tive models and credit risk scorecards in this study will be the basis for segmented

management service and the call & collection strategies for preventing delinquency.
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