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Survival Analysis of Korean Home Pension
A Focus on Detailed Consumer Characteristics
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0| 2 BHLee, Young—Man)"*

< Abstract >

The purpose of this study is to identify which small groups have high possibility of early
termination with the data we can gather at the origination date. The results of a study on the
survival analysis of Korean Home Pension(KHP) by Kaplan-Meier survival ratio model and Cox
proportional hazard model are as follows. First, in marital status, the hazard ratio of single male
is the highest, and then single female, and the lowest is couple. Second, in house type, the hazard
ratio of detached house is the highest. The hazard ratios of apartment and multi-family house have
no difference in statistical significances. Third, in ages, the youngest group has the highest hazard
ratio, and the oldest group has the lowest hazard ratio. Fourth, in house prices, the cheapest group
has the highest hazard ratio, and then the most expensive group follows the cheapest group. The
middle priced group has the lowest hazard ratio. Fifth, in product type, product for mortgage
redemption has the lowest hazard ratio. Tenure payment option and Term payment option have
similar hazard ratios. Sixth, the status of living together with children or parents is not a significant
variable for early termination.

Among small groups, ‘under seventies with detached house’ group has the lowest survival ratio.
If ten years passes after origination, the survival ratio of the group drops to around 20%. Based
on Cox proportional hazard ratio, single male, couple, multi-family house, detached house, and over
eighties group have a different result with the entire group. The middle priced house has a higher
hazard ratio than the most expensive house.

The implication of this study is that KHFC can try to prevent the loss of ‘under seventies with
detached house’ group by counseling them more strictly because the group has the highest
possibility of early termination. Also, this study can help to estimate the early termination ratio of
KHP.

Keyword : Survival Analysis, Kaplan-Meier Survival Ratio, Cox Proportional Hazard Model, Early Termination,
Korean Home Pension
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<E 4> FAHHE 2088 7|2 84
(T 7, %)
=44 =hliE 28
L&
A= T'gH| A= TgH| A= S|
70AM|0[ 2t 3,434 16.0 799 18.4 11,721 29.5
ST 70M|0|4f ~ 80| 0| 2F 9344 435 1,921 442 19,847 49.9
80M|0|4f 8,705 405 1,631 375 8,186 20.6
A 21,483 100.0 4,351 100.0 39,754 100.0
CEMICH AT 7 | EF 2,275 10.6 582 134 3,020 7.6
ZEH ChE ZEH 1,389 65 459 10.5 2,841 7.1
=3 OILIE 17,819 82.9 3,314 76.1 33,893 85.3
3| 21,483 100.0 4,355 100.0 39,754 100.0
2-o|gk 9,500 44.2 2,019 46.4 10,600 26.8
ZEH 2O ~ 44 J 0|t 8,604 40.1 1,664 383 18,861 477
7tA14) AARI0| AL~ 921 OOt 3,315 15.4 665 15.3 10,061 25.5
A 21,419 100.0 4,348 100.0 39,522 100.0
CHEAEHA] 641 30 159 37 1,367 34
Ale ZAIHFA] 20,682 96.3 4,113 94.4 37,870 95.3
A B HFAl 160 0.7 83 1.9 517 13
3| 21,483 100.0 4,355 100.0 39,754 100.0
Atz st FEFEFAL 0| Sle AZE(nul)E A
<H 5 =MOE 29548 Cox HYAHLEE 24 AW
=44 =hli 28
=
T coef Hazard Pr(>|z|) coef Haze!rd Pr(>|z|) coef Haza.rd Pr(>|z|)
Ratio Ratio Ratio
a3 7oMore -0.701| 0.496| 0.000 *** | -0.410| 0.664| 0.001 **x | -0.896| 0.408| 0.000 xxx
HUES 80A|O| 2k
70M|
oo 80M[O|4F | -1.143| 0.319| 0.000 **x | -0.752| 0.471| 0.000 *** | -1.289| 0.276| 0.000 ***
ﬂz‘(jfé CEEZEH | 0468 1.597| 0.000 #xx 0.264| 1.302| 0.145 0561 1.752| 0.000 ***
oA OILLE | -0.002| 0.998| 0.979 0.059| 1.060| 0.673 0.099| 1.104| 0.114
o1217EN . ) ) . . . : ) :
ZEHTLA | 2QHOIY
ol soi2i0|ot -0.401| 0.670| 0.000 *** | -0.393| 0.675| 0.000 **x | -0.432| 0.649| 0.000 *xx
2943 40| %}
ojan) goi=40jot -0.161| 0.852| 0.015 ** -0.456| 0.634| 0001 **+ | -0.444| 0.642| 0.000 *xx
Z|2HrAl | ZAIRAL | 0124 1.132| 0416 0.411] 1.508| 0.200 0.522| 1.685| 0.000 ***
(S
CHEAEHEA]) | 2hural | 0.510| 1.666| 0.045 ** 0.176] 1.192| 0.711 0.409| 1.505| 0.020 ==
Foweez 1% FYLTOM |2, *+ = 5% FASLTAM ]2, * = 10% FA+EAM {2
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Aojgtat ch2A) 95)e] AEGo] AHA™ I W H>, <13 ot 2 oA sIEe] A9 S4
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56 HEABIIT H263) A4S
<H 6> 9P 2088 7|1z
(T A, %)
. 70M|0] 2k 70M[0] 4 ~ 80A|O| 2k 80M[0] 4+
T 3 | e 2| 3 2|
44 3,434 215 9,344 30.0 8,705 47.0
= EAIL 799 5.0 1,921 62 1,634 8.8
e HE 11,721 735 19,847 63.8 8,186 44.2
SHA| 15,954 100.0 31,112 100.0 18,525 100.0
ChM|CHH =5 7 | Ef 1,089 6.8 3,015 97 1,773 9.6
ZEH = e 876 55 2,173 7.0 1,640 8.9
78 OMItE 13,989 87.7 25,924 83.3 15,112 81.6
| 15,954 100.0 31,112 100.0 18,525 100.0
291 §do|ot 3,470 219 10,368 335 8,281 448
ZEH 221940 Af ~ 4 O| Tt 7,757 49.0 14,283 46.1 7,088 383
71415) 40| AF ~ 9ot OOt 4,602 29.1 6,324 204 3,115 16.9
S| 15,829 100.0 30,975 100.0 18,484 100.0
O 2 atAl 775 49 975 3.1 417 23
A ENCN 14,812 92.8 29,744 95.6 18,108 97.7
Cig B2 EA| 367 23 393 13 - 0.0
S| 15,954 100.0 31,112 100.0 18,525 100.0
AR SFEFEIF-ETAL 0| Qs A& (null)= A
<KE 7> 938 A58 Cox HIYYYEY 24 Ey
70M|0] 2k 70M[0| 4 ~ 80|02k 80X[0] &+
T
coef Hazgrd Pr(>|z|) coef Haze?rd Pr(>|z|) coef Haze?rd Pr(>|zl)
Ratio Ratio Ratio
EAlE EAIL | -0.056] 0.945| 0.607 0.171| 1.186| 0.022 ** 0.247| 1.280| 0.004 ***
==
S4l4) B -0.003| 0.997| 0.949 -0.109| 0.897| 0.009 *++ | -0.103| 0.902| 0.047 **
FEIQH CEEZEH | 0563 1.756| 0.000 #xx 0.594| 1.811| 0.000 *xx 0.311] 1.365| 0.002 ***
IE
ChA|CH
o4217|Ef) OMIE 0.164| 1.178| 0.078 * 0.115| 1.122| 0.087 . -0.130| 0.878| 0.119
- 2990l
ZEWTHZ soi2i0|ot -0.244| 0.784| 0.000 **+ | -0.533| 0.587| 0.000 *** | -0.368| 0.692| 0.000 #xx
VAE=N
(ol“ 40|+
20[ah) s -0.168| 0.845| 0.005 *** | -0.497| 0.608| 0.000 *** | -0.424| 0.655| 0.000 #xx
9ok
R|ZHFAL | ZAIRAL | 0.449| 1567 0.000 *++ 0.415| 1.514| 0.004 *#x 0.186| 1.205| 0.398
==
EL2HA | dural | 0509 1.664| 0.006 *xx 0.314| 1.369| 0.161
FoeeeE 1% QALFOM R, ++ £ 5% A4-F0M {2, * £ 10% |Y+F0M 8Y
15) 2f0| Sl= At=(null)7t 70M|0|TH REAZEA £ 50| = 125, 70M[0]f80M0|2F REATHA AT FMAM = 137, 80A0|4 FEH7HA
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<E 8> /8 29848 71z 84
(T 4, %)
. ChACHH & 7| Ef HE e OftE
T dE gl Bl | HlE 2gu|
=44 2,275 38.7 1,389 29.6 17,819 324
= SME 582 9.9 459 98 3,314 6.0
%% By 3,020 51.4 2,841 60.6 33,893 61.6
A 5,877 100.0 4,689 100.0 55,026 100.0
70AM|0] 2t 1,089 185 876 18.7 13,989 25.4
o1z418) 70A[0] 4 ~ 80M|D|2F 3,015 51.3 2,173 463 25,924 47.1
=° 80M|0] A 1,773 30.2 1,640 350 15,112 27.5
gl 5,877 100.0 4,689 100.0 55,025 100.0
2-ojgt 3,625 618 2,213 472 16,281 29.7
ZEH 2AHO| % ~ 44 J 0|t 1,857 31.7 1,638 34.9 25,634 468
71417 AA 0|4 ~ 9Dt 384 65 837 17.9 12,820 234
A 5,866 100.0 4,688 100.0 54,735 100.0
O & 2hAl 254 43 140 30 1,773 3.2
Al SAIEY 5,572 94.8 4,458 95.1 52,635 95.7
TH EHR1HrAl 51 09 91 19 618 11
gl 5,877 100.0 4,689 100.0 55,026 100.0
Az SraEFEZZZAL 20| Sl AE(nul)e AL

<H 9> FEIQH ATFH Cox H|ZYYEY &M ZLt

CFM|CH A 7 | Ef =l OILtE
a2z
coef Hazgrd Pr(>|z|) coef Hazgrd Pr(>|z]) coef Haze?rd Pr(>|z|)
Ratio Ratio Ratio
AR Al 0.153| 1.165] 0.292 -0.074| 0.929| 0.614 0.167| 1.182| 0.004 *=*=
&
E41) Hy -0.112| 0.894| 0.235 -0.092| 0.912| 0.283 -0.063| 0.939| 0.040 =*
70M[0| 4
ks 804|D|at -0.655| 0.520| 0.000 **x* -0.753] 0.471| 0.000 #*x* -0.832| 0.435| 0.000 **x*

70M|0|2H) 80MIO]4 | -0.869| 0.419| 0.000 **x -1.252| 0.286| 0.000 *** -1.238| 0.290| 0.000 #x**

AH 20| AF
ZEATHA z21<:+~°:n:nor -0.215| 0.806| 0.029 ** | -0296| 0.744| 0000 *** | -0.441| 0643 0.000 ***
Ol | astgog
2%|0|gh o -0.435| 0.647| 0026 *x | -0.480| 0.619| 0000 *+* | -0.368| 0.692| 0.000 **
Ao
YA | SAYA | 0.616] 1852 0.029 = 0.321] 1.378| 0.208 0.378| 1.459| 0.000 **x
CIE
CHEAEHEA) | BAL | 1600 4.952| 0.000 ==+ | 0.024| 1.024| 0.951 0312 1.366| 0052 .

Fiwe 1% RSN RO, =+ £ 5% RAREOIN ]2 + £ 10% FALEOIN ]

16) 240l Sl A=(null)7f OHITE AY ATFOIM 1747 2dsto] AR U YA £0F k=29 FAeF 2017t HTf.
17) 201 Sle A=(null)7F SMTAZ7(EF T2 2080 1171, HE38 7 20F0ME 171, OfHE 2= A5

01|*1“ 291717t &dsto] SAIOE E Sy ARl EAIL 210|7t HT}
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CE 10> 71 Al ZEIPA £08W 7|2

opm
X

(B 4, %)

2 PEREL 291R0A ~ 4GTHO[Er | 4RO ~ 9RO
- e 24| HE ZAH| HE 4|
ENE 9,500 429 8,604 295 3,315 23.4
= A 2019 9.1 1,664 57 665 47
o8 B 10,600 479 18,861 64.7 10,061 71.7
a7 22.119 100.0 29.129 1000 14,041 100.0
704|0| gt 3,470 15.7 7,757 26.6 4,602 328
- 70M[0| % ~ 80M|O|2H 10,368 469 14,283 490 6,324 450
i 80M|O| A} 8,281 374 7,088 243 3,115 222
3 22,119 100.0 29,128 100.0 14,041 100.0
CA|ICH IR 7| Et 3,625 16.4 1,857 6.4 384 27
ZEH Ch= =l 2213 10.0 1,638 56 837 6.0
o8 O E 16,281 73.6 25,634 88.0 12,820 913
a7 22,119 100.0 29.129 1000 14,041 100.0
T2 ABHrA| 576 26 1,045 36 538 38
2|2 ENIN 21,251 96.1 27,738 95.2 13,387 95.3
HhA| B HEA| 292 13 346 1.2 116 08
HE| 22.119 100.0 29.129 100.0 14,041 100.0
g Sr=RERIZZZAL 200| Sl AtE(nul)= A2
<E 11> 71 A FEUIFHE ATEH Cox HYAYEY £M At
20t 2do]er 2042404 ~ 401 #io|at 4%4240|4¢ ~ 991940 at
coef Hazafrd Pr(>|z|) coef Hazafrd Pr(>|zl) coef Haza.rd Pr(>1zl)
Ratio Ratio Ratio
EAl0j2 Al 0.186| 1.204| 0.006 *** 0.167| 1.182| 0.057 -0.106| 0.900| 0.449
(=S
=HH) By -0.017| 0.983| 0.674 -0.040| 0961 0377 -0.303| 0.739| 0.000 **=
TOMOTS 1 5agl 0.557| 0.000 =+« | -0.920] 0399 0.000 *++ | -0.958| 0.384] 0.000 xx
98 | soMojer | ) T T T T it e e
1=
70MI0IT) | gomojAF | -1.051| 0.350| 0.000 *+ | -1.239| 0.290| 0.000 *** | -1.386| 0.250| 0.000 ***
FHRY | w=ze | 0505| 1.657| 0000 %+ | 0477| 1611 0000 =+ | 0560 1.750| 0.008 ***
(=
ChA oY
2 oftE 0.097| 1.102| 0.085 * -0.077| 0.926| 0367 0241 1273 0199
HH7|EN
2 upAl | BAMA | 0850 2.339) 0.000 0.268| 1.308| 0.023 ** 0205 1.227| 0204
(=
HHEHEYA) | spaural | 0.790| 2.204| 0.001 *++ 0.371| 1449 0065 * 0054/ 1.055| 0.885
Fiweel 1% ROSEOIN QY =+ £ 5% §OISZ0M Q2| * £ 10% RALZ0N 82
18) 20| Q= AR (null7F 22ARI0|Y4ARDITr AY A TBOIN 17t LAISI0] SAOE, ZEAQE, 2|ZYY H20| B 240|7t Lk,
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