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<Abstract>

This study aims to detect households at high risk of insolvency among middle-aged debtors using The Survey of Household

Finances and Living Conditions in 2019. This study assesses the performance of classifier such as the Decision Tree model in ma-

chine learning. It is well known that when the proportion of one class in a dataset is dominant, the prediction performance of

classifiers becomes problematic. In order to address the degree of imbalance of two classes in data sets, the ROSE (random over-

sampling examples) technique was considered. It was found that the ROSE improved the sensitivity and AUC, helping to improve

classification prediction accuracy while avoiding overfitting problems. In addition, 1) those with debt-to-asset ratio greater than 0.8,

2) those with debt-to-asset ratio greater than 0.4 and less than 0.8 and got a loan through a savings bank, 3) those with debt-to-asset

ratio less than 0.4, non-regular workers, those who did not own a house and those who got a loan for a business were more likely

to be delinquent on their debt payment. This study found that the level of Debt to Asset ratio, Debt to Financial Asset ratio, the

kind of financial institution, and reason for borrowing money were significant factors of the payment delinquency.
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HMEDS oHA g2 By Blusieh wAled7ys & AL week Qlok ey 1090 o] F o] Heko] Thtas
83171 flste] EddHolE el FrbdolHE Uire HE o] £4 Z2 gttt 2EE Wold A 1y FTY 7t
& ARkl o 2" 4 e, 2 70/30 rules & AR AR ojod 7heAdo] EATT
25+ t}H(Genkin, Dehne, Navarro, & Zhou, 2019). o]oj u}
g & dAtolld= EdHelHE 37707 E o] &3k, F 2 AFHE &5 A4E B9 vF
B7tElolH &2 L6157HAE o83ttt o %
F25 | I | FRA | HEYE | AEdE
1 2ARARe] 25, AL 3 R o B s s
M99 s | 1175% | 1554% | 1617% | 21.09%
Fd7] 7S] RARAT psAS 2] Pepel, 02
SHAES 20-300)], 40-50t)], 60T o)At AHUE L& ‘tiiig?)] 6241% | 5750% | 59.10% | 59.64% | 61.04%
st 25, Ak FAY HE 5 s Ly < SOM O\ 5 o106 | 3075% | 25.36% | 2419% | 17.87%
2> Agdid AA 25, AL B vEe el 2 (n=7584) | ~" ' ‘ ' ‘

Fholtt. 20193 7HA T8 E A R AR A 204]-394] = 2,858
7HAl (15.34%), 40-50t)] (40-594)%= 8,1957}7|(43.97%),
60T A2 7,5847} 7] (40.69%)°] Q1 t}. 20-30T]
o A 16.38%, 40-50T]= 62.41%, 60A] ©]AFE 21.21%0]
atel. Ao AL 20-30t), 40-50t)], 60t ©]A}o]
217} 11.75%, 57.50%, 30.75%0] sjgatct. ZE 3o Ao
ZH o] Aubo]AH(59.10%)S 40-50T)7} R-&5l%ct &

1
S

AL FERAL dYRFFE Folvl, FRAL ¥
HolE, A80E, 7SR TYRG. gudET A%
Y59 9ol 40507} kol 4g B gstol BHE &

dojnc Afdos ke Aow eyt

AGdid ZHARA L} A4 £ E By PH o A
17| flsto] 8] E(heatmap)S 23Tt
2>0f A|Agteh S| ERS 7hA O] B eF AAHE o
o HFE MY s AT Aoty w7t &P
£ 239 v F < Yujgtth. @ A== 7HA 9
B - s 242 10&'—%’4 < N ZA3HE A=
e A R i B (U e %3}3 Fapo] A 884
2 Uieo] BA% Aol Al 3 o] golsto] 2F
Hog olE H& H oju], Zko] AHFE

bolml, ghol AW45 o}

QEZOR oA YEL A4

o] =

35

“”Hu

=57
s
A}

40-50tf SEHAES AA SEAE] AHto]s} (43.97%) tto g o|Estth, B4 Ay}l 20-300] 9} 40-50t] 9] AL 45
e e A 2 2 — = I T |
= e Lo HE I T
'=. |.|: _II_" __u_| ‘1-‘ = a - M_\. - L "
20-39 A 40-59 A 604 o] Ak



glojEmtoly 71H L o] &

5 A AR e BF AT

TAE AR Bx7t AFH Qe ol FA ¢ 25 A AAlsteom, EadeE Agket ZHA(AA
245 JAE B2 7Y AFE7t w22 Yu|gth 0)¢} A3hE dAAsHA &2 7P741§'c Uiro] 235 AA|
40-50t &) A E3] L5leF PO ALE Frvt A SHATHAAX). ESE ©49 {50 mats FAZHSR
2, o] AL 979 7HARA L} AHatel AdAdo] =5 frojulgt kol 7b Q=R Brstr] A Fhol Al Ew A
< oujgtth BEH e0tfol Ak A9 45 A Lo HF & AHgste] A mE A Attt 244 7R
T7b ot BAjol S84 AAgol AdHoR ¢ Ao H= Fd7l, iﬁ7l94 A FA 7] HE
Ao & e =4, ol Ao A 71e9 vE d A7 Bf HE
<GE 3> THAREA Hdelg e o o SEE A o] #oth A NA= A7 A7 A8 HE
2 AR AFAE A EA 9 AR EAS AA olfe] Hjgo| =¢on, o5 ko HL- FEIEAR
g solrh E A9 FAHAFQ 40-500 AR AFAH(F +58= A7 2%
az)et A\ 71(20-394), =@ 7](60A] ©]4)9] SHAY Ao 23 FA B Hees @7 RAREA
330 ZAFASAY] QIFARE S A A
&: 71 (%)
A TE
=] 20-394] (n=1,753) 40-594] (n=5,385) 604 ©]Al (n=2,713)
AAx(%)  AHO%)  pvalue | AAx %) HAHO%)  pvalue | AHx (%) AHO(%)  p-value
o4 261 (162) 20 (14.5) 803 (16.6) 124 (22.6) 558 (22.6) 83 (33.5)
A 6952 .0005 .0020
oA 1,354 (83.8) 118 (85.5) 4034 (834) 424 (774) 1,907 (774) 165 (66.5)
o] 71% 9 417 (25.8) 40 (29.0) 1,072 (222) 182 (33.2) 649 (26.3) 117 (47.2)
i 4765 <.0001 <0001
Rl 7% 1,198 (742) 98 (71.0) 3,765 (77.8) 366 (66.8) 1,816 (73.7) 131 (52.8)
e a9 341 (21.1) 55 (39.9) 2283 (47.2) 347 (63.3) 1,930 (78.3) 208 (83.9)
<.0001 <.0001 0493
A= tZolAl | 1274 (789) 83 (60.1) 2554 (52.8) 201 (36.7) 535 (21.7) 40 (16.1)
ESAS a9 409 (25.3) 58 (42.0) 2,117 (438) 337 (61.5) 2,003 (813) 213 (85.9)
. <.0001 <.0001 0872
AL | ez | 1,206 (747) 80 (58.0) 2,720 (562) 211 (38.5) 462 (187) 35 (14.1)
SES a9 863 (534) 81 (58.7) 1,536 (31.8) 276 (50.4) 596 (242) 127 (51.2)
i 2711 <.0001 <.0001
FH 27} 752 (46.6) 57 (41.3) 3301 (682) 272 (49.6) 1,869 (75.8) 121 (48.8)
a9 697 (432) 55 (39.9) 1,704 (352) 189 (34.5) 847 (344) 55 (22.2)
S 5074 7669 .0010
Bt 918 (56.8) 83 (60.1) 3,133 (64.8) 359 (65.5) 1,618 (65.6) 193 (77.8)
3 4 AR THAIRA v)E B
AR
LB 20-394] (n=1,753) 40-594] (n=5,385) 60A] o]Al (n=2,713)
AAx(%)  AAO%)  pvalue | FAx(%) HAAO%)  p-value | HAAx(%) AHAO(%)  p-value
DTA<04 995 (61.6) 52 (37.7) 3599 (744) 246 (44.9) 1982 (80.4) 109 (44.0)
DTA! | 04<DTA<08 | 504 (31.2) 54 (39.1) <0001 | 976 (20.2) 156 (28.5) <0001 | 354 (144) 53 (214) <0001
0.8<DTA 116 (72) 32 (232) 262 (54) 146 (26.6) 129 (52) 86 (347)
DSR<0.2 881 (54.6) 58 (42.0) 2816 (58.2) 279 (50.9) 1440 (584) 142 (57.3)
DSR® | 02<DSR<0.4 | 346 (214) 42 (30.4) 0109 | 996 (206) 114 (208)  .0004 | 479 (194) 44 (17.7) 5481
0.4<DSR 388 (24.0) 38 (27.5) 1025 (21.2) 155 (28.3) 546 (222) 62 (25.0)
DTFA<1 884 (54.7) 56 (40.6) 2607 (53.9) 174 (31.8) 1201 (487) 80 (32.3)
DTFA’ | 1<DTFA<5 | 484 (30.0) 49 (35.5) 0025 | 1551 (32.1) 220 (40.1) <0001 | 660 (268) 66 (266)  <.0001
5<DTFA 247 (153) 33 (23.9) 679 (14.0) 154 (28.1) 604 (24.5) 102 (41.1)

'DTA=ZEA)/ZA}AF
‘DSR=Y & FAI TN/ 2 E
*DTFA=Z 52|/ Z-¢ A4
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2ol FAHEAS du] RS ug, ARG 2ushs AA0 uge Fd7l9 A A4 B
ol FEAAL u] B w] g, A7 RARG AL A4 AR AARY fEEE D G E7]Ee ol
gul 2 vl golth. o5 v &S FWI, AW, =Y 2 FWY), FW), wdAE o) R ADE <®
2 Uieo] 4G ATE <k 450 AXSAT A4k ssof AASATE AARY A8 AAE B AAE 54
HA7} 08K 2 A, AARAE du] RAAstel v] o Exel @ /XS Amnd e 2o F4]
go] 04mr} 2 7HA, FEAA o] BA) wgo] surk A9 A9 ARz uAe Ystel gRYEE o8
2 AL A AARA Rgaio £ AR B 4 A9 Hlgo] £, AN vhe @ AT nrEe
oltk. ol et 7HA A vl go] Y 7MY FHoR It ALTYES o] 8 ufo| Tha koton], LuL
AR, A A e g o] 088 2TSHE A0 W] BE BuYEo &R EoTh 7] A A9 A
88 wds)e) AT A BRI AAEAS o] B 2] njde 9ol ARHES Wwe Hgo] Btk =
Aakgiol vl go] 045 2Tl e W& mdslel WYl AAe A% AZFe njde e drgE Ho
AAZ AV ok B FEAAL o] RAu o] 52 ARTES we wgo] te wolgrh

£ 5 AR THARA S 9 &7 4
&l 7 (%)
a3d
i 20-394] (n=1,753) 40-59A] (n=5,385) 604 o)A (n=2,713)
HAAx(%)  AHO(%)  p-value AAx(%)  AHAO(%)  p-value AAx(%)  AAO(%)  p-value
zz=| 0 | 1002 (620) | 97 (703) 3023 (62.5) | 382 (69.7) 1903 (77.2) | 212 (85.5)
o 0671 .0011 0035
oA 1 | 613 (380) | 41 (29.7) 1814 (37.5) | 166 (30.3) 562 (22.8) | 36 (14.5)
B | 0 | 1606 (99.4) | 136 (98.6) 4748 (98.2) | 537 (98.0) 2406 (97.6) | 239 (96.4)
g1 | s 2125 9140 3304
32 | 9 (0.6) 2 (14) 9 (1.8) 11 (2.0) 59 (2.4) 9 (3.6)
g% | AR | 0 [ 1563 (968) | 130 (942) 1360 4350 (89.9) | 473 (86.3) o107 2181 (88.5) | 215 (86.7) .
Ae |1 52 (3.2) 8 (5.8) ' 487 (10.1) | 75 (13.7) ' 284 (11.5) | 33 (13.3) ’
i 0 | 1567 (97.0) | 129 (93.5) 4548 (94.0) | 501 (91.4) 2252 (91.4) | 220 (88.7)
A& 0395 0218 2003
1 48 (3.0) 9 (6.5) 289 (6.0) | 47 (8.6) 213 (86) | 28 (11.3)
0 | 681 (422)| 81 (58.7) 2294 (47.4) | 317 (57.8) 1454 (59.0) | 176 (71.0)
23 .0002 <0001 .0003
1 | 934 (578) | 57 (41.3) 2543 (52.6) | 231 (42.2) 1011 (41.0) | 72 (29.0)
Gt Az | 0 | 1594 (987) | 135 (97.8) 4776 (98.7) | 535 (97.6) 2435 (98.8) | 244 (98.4)
g | o 4295 0544 .5460
Aw | =2 |1 21 (1.3) 3(22) 61 (1.3) 13 (24) 30 (1.2) 4 (16)
| 0 | 1534 (95.0) | 128 (92.8) 4385 (90.7) | 488 (89.1) 2050 (83.2) | 195 (78.6)
H] 2.3 3503 2557 0866
1 81 (5.0) 10 (7.2) 452 (9.3) | 60 (10.9) 415 (16.8) | 53 (214)
zz=| 0 | 1545 (957) | 134 (97.1) 4732 (97.8) | 537 (98.0) 2443 (99.1) | 246 (99.2)
- 5588 9246 <0001
Huted | g 70 (4.3) 4 (29) 105 (2.2) 11 (2.0) 22 (0.9) 2 (0.8)
Bz | 0 [ 1590 (98.5) | 127 (92.0) 4750 (98.2) | 528 (96.4) 2442 (99.1) | 235 (94.8)
A8 | s .0001 0054 <.0001
:‘ﬁé g8 | 25 (1.5) 11 (8.0) 87 (1.8) 20 (3.6) 23 (0.9) 13 (5.2)
gm | AR | 0 [ 1529 (947) | 126 (913) 30 4390 (90.8) | 465 (84.9) o001 2225 (90.3) | 214 (86.3) ol
. <. .
Ae |1 86 (5.3) 12 (8.7) 447 (92) | 83 (15.1) 240 97) | 34 (137)
i 0 | 1361 (84.3) | 100 (72.5) 4023 (832) | 418 (76.3) 2143 (86.9) | 203 (81.9)
A5 .0006 .0001 0329
1 | 254 (157) | 38 (27.5) 814 (16.8) | 130 (23.7) 322 (131) | 45 (18.1)
) 0 | 1111(688) | 96 (69.6) 3490 (72.2) | 391 (714) 2028 (82.3) | 187 (754)
23 9264 7291 .0100
1 | 504 312) | 42 (30.4) 1347 (27.8) | 157 (28.6) 437 (17.7) | 61 (24.6)
A8 Az | 0 | 1565(96.9) | 125 (90.6) 4761 (98.4) | 527 (96.2) 2436 (98.8) | 244 (98.4)
& | . .0009 .0003 5373
B 23 | 50 (3.1) 13 (94) 6 (1.6) 21 (3.8) 29 (12) 4 (16)
| 0 | 1579(97.8) | 130 (94.2) 4588 (94.9) | 506 (92.3) 2236 (90.7) | 218 (87.9)
] 2.3 0188 0178 1867
1 36 (2.2) 8 (5.8) 249 5.1) | 42 (77) 229 (9.3) | 30 (12.1)
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o] WrEAHA| ¢F2 Al (unsatisfactory)of| A THEA
(satisfactory) 55 0.2 SFAE Zlo 2 Hohstct B3
tolg & 013 a5 4 JgE, XH?ﬂ", Eolx
ROC curveE agsle] 2ol A5 Hrshal,
< AlEAA ?‘f& 2ES A= 7,\10] o] AF &l o]
dejy AAT B A RA dFoz 9o
wgo] EAelA gonz, o2 el 17
ol 2 AdE 11' AUC &g Hojfs d4=
Ae AREst 4R Aon B
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wa glom, Itz o] NgstE Ak o FrjHo
FU719 AR EAE 1¥SS FHoR AR
Az 7hs Aol ATh(A A, 2015b). whebA FASH
7Heol & S AUAEY AEE T 4 %le T
25 WHEofof gtk Fd7 AYAEY A 27HA
SO AASF A7t ShHEtA] 2 AEollAl Ay st
), A 0ty §& HHoR JHARZY7E Sefual ¢l
ch(A e e A4, olFu], A7IE, 4¥F, S5 2016)
£ Aot FASH, 2 A3 e A4 244
o Fd7lel e FeAA AYAES T8 uhd 9
AFdA TS ahelsky] flste] Ablete W&ol thE AF
tjxct Eotch dotf et sodf o) A Feirglel wE £
Aol F7t2 K540 Aoke A& ThsAol Bl &
3L, 20~30th & 60th o4 iAo' THARA B
Aol Jjor we vH FUSS o o F3
S QAo R Aot (IWE 5, 2016). weta A7) &
AAE M e g F53Hs A dsks 59 Ao
7l BEE A A 52 A Favt o g gAY
ALHS T AGuET Y RAE Fol FAstste] 7HA
A A 2 S A=E A= Aol st
FELHAE A AN o3 Aok 2 Ao 4
o FAHE, YFFH, FALAS, dEF 71 dE
BAo] A7 ZHARA 43 AA Ths el 4
A F8 Wl o' yepytch weba o2 W
Eo| AHilo] 7hA| Aol st H A ZRQ) Al ZRAl
o] Jehsel S Zetatel Bgh ApQjo] WS FEE
stojoF ok Aojm, A4t A4¢& 52l t4Al A<l o
guelgo] H Qs Aolch 7kg DTAZF 0822431 7HA|
= $97] YA oF 7.58%01%eH, o5 A F oF

81%7}F A& AA 7} sigat et 5874 tin] AHAE vl
o] 1% Z1ste 7HA7} 48.41%0] Ealgich B A1l
DTAZ} 08231 7HA| o tigt 714 Q1 #41& 435}

pil
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= K

7] 7Hle dAA ez Hop dofet g o A8 lth=
AL WAY 5 Usith o5 A A9 LR B4
& AT FEZEAR HlEo] 40.8%0] =T, ] 40
A %

o

7} 0.8% 3¢l 71A| Q] HHF-E 35,890,000 0] o1, o]=
40t & A FSAA AU7HA Y Bt A5Q] 42,480,000
dut FojmstA okt AR - DTAZE 0.8% 1%
ol 7}A 9 B 121,090,000 0] O 1}, o] 40t 9] H
A FeAA AA7EA Q] HFQl 311,436,000 H ok Wk
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