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An Analysis of the Effectiveness of Korean Style Public Reverse Mortgage
System
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Abstract

In this study, we aimed to verify the effectiveness of JooTaekYeonKeum (JTYK), a Korean public reverse mortgage
program. Evaluation of the demographic domain represented by ‘aging, and the economic domain represented by ‘house
poor' is necessary for analyzing whether JTYK fulfills its purpose of assuring retirement income for the 'house poor elderly’,
as identified from previous literature. However, the direct evaluation of ‘aging’ and 'house poor' is difficult because they
are abstract concepts. In this study, proxy variables representative of each domain were selected to develop the following
three major hypotheses: First, more people will join JTYK in cities, counties, and districts (CCD) having intensified aging;
Second, more people will join JTYK in CCDs having low housing sales prices; Third, more people will join JTYK in CCDs
having small national pension payments.

To test these hypotheses, a model was set up as follows: f(relative enrollment rate of JTYK) = aging index of CCD + sales
price per pyeong of CCD + national pension payment of CCD + monthly payment (control variable) + proportion of welfare
budget (auxiliary indicator). Resultantly, Hypothesis 1 and 2 were rejected because the relative enrollment rate of JTYK
was high in CCDs having a low aging index and high housing sale price per pyeong. Additionally, Hypothesis 3 was rejected
because the elderly in CCDs having large national pension payments were more likely to join JTYK. Hence, the results
proved the contrary of existing expectations from empirical analysis results of reverse mortgage programs. Therefore, this
study confirmed that JTYK is operated differently from its intended policy goal of stabilizing retirements of the elderly who
lack cash flow.
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Table 1. Three major hypotheses

More people will join JTYK in cities, counties,
and districts (hereinafter CCD) with intensified

aging
More people will join JTYK in CCDs with low
housing sales prices

Hypothesis 1

Hypothesis 2

More people will join JTYK in CCDs with small

Hypothesis 3. ational pension payments
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Table 2. Describe the main variables
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Separation Variables Explanation and calculation Exg::;ed
(Number of JTYG joiner by city/The number of people
Dependent variable Ratio of relative join aged 65 or older by city)/1-(Number of JTYG joiner by city/
Number of people aged 65 or older by city)
Individual The average monthly payment amount for cities by year
characteristics Gonuel  Gionh pagient (control of pension joiner characteristics) -
Regional level of agirig Agingindex (The number of people aged 65 or older by city/ "

The number of people aged 0-14 by city)*100

Regional level of economic Sales price per pyeong

Housing sales price per pyeong by city =

Regional level of preparation

: National pension
for retirement P

(Senior pension payments in cities/Number of elderly
pension recipients in cities)/12 months

Regional level of retirement

support Ratio of welfare budget

(Social welfare budget for each city/Overall budget by
city)*100

Note: All variables used in the analysis were logarithmic. When taking the log, the predicted value of the dependent variable is always greater than 0, and
the linearity can be clarified. In addition, it is easy to interpret between the dependent variable and the independent variable.
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FA| Z3 AT AF PR =507 E FEo] 3e 7t
A0l BoBE 2o AT} oldE 1 9 HAEEY B¢
FHAT 7HE 2Rk ARt g B8k A g A
o|7] wizell &2 A} =L, EAE BIFo] 22 A Y
Afrtes PR A T2T0| T BARRE | e 7He 0] =
ooz 3o WA} ol

FE, OF 5L AL 2F 28,3447 OiFt 7|25 4
& AAIRH A 7107 WAL 2.0M(84% 7|18), gEF
g Ha714 2808 o, Hit FAFEHL 997 otk
((Table 3) =),

o2 o7 £ W] JUTAE B4, 1 e
(Figure 49+ Zt}, 67l W= A% FAE W31 3t 34
o] HolE PPt BF 2IE F3ict. £4 it BE ¥t
ABBAZL Qe A2 Vet F458e A ZHdug
& FHOE LA &, UHA = BF o2 Vet

Table 3. Basic statistics for JTYG

: Standard .
Variables Case  Average devition Min Max
Average age 28344 71959 7032 50 104
Average
housingprice 28344 280101 164343 12158 900
(KRW 1,000,000)
Monthly
payment'® 28344 08582 64248 0 51709
(KRW 10,000)

§ 55 & 8§

3 4 § B

Figure 3. Graph of correlation between variables

2. LIS 3|HE M (multiple regression analysis)

AR 23 P22 0.6907, 7 r*E 0.6896°1 %At
FEAIE 618.11°]3 p-valuet= 0.0000°-2 YERL 1% 19}
=X A7 00leh= AF7HIE 71435 B4l
WL S8 Bt VIFES Bt 2.182 534S glda &
o 4l

F8 ZANE 2y FHuao U 57 SERS ol 2
T 0 PAR et gl BA7} ol e 1Re} o Mok
A1zt ek, T12lal SA A 02 FojulsiAlE GFAAIT, A
2 7183 gAEE e A7 S0 Uk, ols 71 Al
ATt viA == ARt & 6 AlFH R AuEd Yo}
AaE 1% 22 4 A3 7HdElE2 0.23% EolA 1137t
A AlEelA FE AT 7idol B B Aolghs 7H 1
71213}, o] ks IRAETE AR 0 R G2 ASoA =
FojulE 98] vlE] FE g 7M1 B0l wrhe 2 v
g, oo g FEufu) 71A0] 1% Foshd FEAE
i3] 7HIRIEL 0.6% sl3he A2 WeRd 7Hd 28 XA
sttt vl 7H40] £ v B2 A 7] gl F
714 A5 FEATE 1S SN 8Q0oE A8 &
Ak, vAlEfe 2 191 S s H 0] 1% 227 A
7VQIHIR-L 3.4% ZHAste] L Zu|7} HES AlLPolA 9
AT 7HdHlEo] £& Aolzhs 7Hd 32 A 123l A
At Blgol 1% F7IRcHd A 7Hlul&2 0.72% 4o
HAE vlF0) W2 AltTolA =FHEE Sl FE AT
7198 7FsAdo] 2 AL Yet,

3. I{'EE A (Panel analysis)

g 242 FTAT A AEE o st BSEA Y=
7§AH| 7 o8 /d(unobserved heterogeneity)& JL2{slo], & @
2 Hot ¥E/d(variability) & ¥ 2A Bl ER2Q 34
“Hefficient estimator)S <+ 4= qJc},

A RS0l agEo] Uotal 7Pgshe g E 239
424 L& gro] FAACE foulstglal, tEsldRat vt
7R 2 TS5 YmA] W] Pl BF 39 BAZ Y
EPITH (Table 4> 2+2).

SEAY BYPoME nYaN RFPo|Ae} Zo] FAFCE
BE FYusitla, T YR M e WA 2%
2ol AcK(Table 5) F=).

4, BEO| MEf U W
A Y Aes 93 SAE 35S AAISHATE 94 3T
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Table 4. Multiple regression analysis estimation results

Variables Coefficient  Standardized
(Control) ';"a‘;;‘;:m (09) -0.0944406  -0.0378922
Aging index (log) -0.2327925***  -0.0995021
Sales price per pyeong (log) -0.600352***  -0.0995021
National pension (log) -3.439089** 05387318
Ratio of welfare budget (log)  -0.7236013%*  -02291523
Constant 35.1604***

Case 1,390

F 61811

R¥/adj R? 0.6907 / 0.6896

*4n<().01, #*p<0.05, *p<0.1 in Significant

Table 5. Panel analysis estimation results

Variables Fixed effect Random effect
(Control) ?g;:;m (00) -0.0075152 -0270331
Aging index (log) -1.32332%* - 472803%*
Sales price per pyeong (log) -0.3552186%* - 568783%**
National pension (log) -406225* -4 A95608™*
Ratio of welfare budget (log)  -0.75465497*  -9351529**
Constant 4D 768257* 41803647
corr (u_i, xb) -0.3032 0
sigma_u 1.1882884 48178161
sigma_e 0.32541198 32541198
rho 0.93023822 68671323
Case/group 1.390/216
F wald chi2 293646 1162226
RZ within 09262 09227
between 0.0009 0.4051
overall 0.4801 06796

*p<0.01, **p<0.05, *p<0.1 in Significant

3l Rdet i d 8y 1A EHSEENR ) FRle] 4%
618.11, 2,936.46(wald 11,522.26)= Yeh} A4 5 =dl 4
ol EAI7F et

1A 2 58| EA] B g 59t 239 H|wE 9I5t]
AR S| ARFol A 247} uid §-9/8S ARSI FEA AA
A7 FQ14, 1,170) = 31.412 VeI pgh 0.00002-2 LrEhLt
AF7HIE 7124 4= o] Hd 9] fAIEAE Leigh wd 13
a3 2ol AFsoit.

1HAR S AEAE djd FEaY 2FE vlwsigic)
o]& 9J3l] Breusch-Pagan®] LM(Lagrabgian Multriplier) %

< 33T} A4 23 chi2e 1,909.79, pgk 0.00002-2 5
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7HE 714% 4= 9lo] 1id AAEAES T FEA T BHYo]
t) AAZ Ao 2 Vet

3l Y ae} SE A F A9 $8) sh-2ATHHaus-
man) A& AABHET A7 A3, F-94E 0.00002-2 75
7HE 71248 4= Qlo] x| FodA a&Fel 4 Sl
AP aN DY HF A

upRjuto 2 ufd 3y G 2ol 7Hd FAE F3 Hof oy
Zojal B2l Balg 751512 Wooldridge HIAEE 53
17 Z7143e] 24 528 AAsc™ Fa% A A3,
166)=48.546, pt°] 0.00002-2 YeR} A5F7HdE 7148 4
lo] 174 A7)/ o] EAgtchal w4 Sich. A &8
Aol 4L S8l 14 27134 8E nAT ot oo, 239
W7gZ 913} Baltagi and Wu(1999)7} AIAI13E GLS(generalized
least squares) Fd7FE AM&3I% T} Bhargava et al.(1982)=
g 7jA ] 7t ol & Bt e s AEe AR 29 7t
7H-E 229} 1A A7) gidkehs AFHEE V14" &
glaL, 2014 o|= A= "HolA oW HF7HIE 712h 4= ek
3L 5iet, £4] 43 modified Bhargava et al. Durbin-Wat-
son<0.909701910]3L o] Zk2- 2014 43d3] "ol ez
F7ME 714% 4= QLo B 1A A7|/ddo] EAjtaL Hets
= Uik,

webA, 1A A7) EAE 7HYT GLS g 2d& A
9% 3¢ 7189 BdoA = FE5UFY RE S] 729
Ao, AR FE AT U] Heohs o B
7F Uetstet, olejdt Ak agA} sh-AFo] Aol F
gdg =Y Rk Autdie] Avfehs HollA Sl & 3
& UTH(Table 6) =),

5. Zalshy

1A 78S ¥Hge F3F GLS ZAHRD L oA =55t o
FIARA, s RAM (Y a4 BEaT)] el Afo)7}
UL, 71 A3k (Table 73} A, WA FARSR EAEw
I gz, sUds g, ARIEA] vge| 137t 5
oA Fo= vt ERE T4 Wl AT A2 SA AL
2 7ou|stA] efgtort, ARG E FoRt AR Ve
31, Yo 2 ARSJEA] Bl E-2- -2 u|shA] gk,

HAEE 1% 3718 35 FH959 403 7idvle
0.2% S7Fkztl, ol FE s 7IAt Aot B2 gAEs
< S9Riths AR AT 53 YAIshe Bdfolw oAl e 24
of ulg) AHE Ik & 4= AUt

THeo B i3t As 8 B9 2ol 29 ¢h& 7o
=R A7} 1% S7FE 75 2312 FE AT At 71dd]
&2 2%71% WolAl= A2 eyt mehA] Igeprt Aok
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Table 6. The results of the fixed-effect model considering the
first-order autocorrelation

Variables Coefficient S‘:::d;rd
(Control) g"a‘;’:gm (10g) 0.1954649**  0.0262672
Aging index (log) -1.965464%** 01742164
Sales price per pyeong (log) 1.18785% 0.1100282
National pension (log) 1.510694%** 0.1860164
Ratio of welfare budget (log) 01498172 01252474
Constant -4.737201 0.1026112
Case/group 1,175/200

E 33614

rho_ar 0.63769507

sigma_u 266196

sigma_e 0.29283783

rho_fov 0.98804287

F test that all u_i=0: F(199,970)=1 .47 Prob>F=0.0001
modified Bhargava et al. Durbin-Watson=90970191

Baltagi-Wu LBI=1.5906115
**p<0.01, *p<0.05, *p<0.1 in Significant

Table 7. Comparison of result values by analysis model

Sepraton Vaiables ogrctin efect efect | comect
Month
(Control)  payment -0.094 -0027  -0008| 0195
(log)
Aging index (log) 02339 Q473%* -1323%*| -1 065"
E?éffngrgfgg’er 0.600* 05607 0356+ 11880
Nationa pension (log)  -3.439%* -4496™* -4052***| 15117
Eﬁgge?fﬁ‘:gl)fare 0724 036" -0755**| (0150
Intercept 35.160™* 41 .804%* AQ758%*| -4737*
Case/group 1,390/215 1,1756/200
sigma_u 0482 1.188 2662
sigma_e 0325 0325 0293
rho 0.687 0930
rho_fov 0.988
rho_ar 0638

*p<0.1, *#p<0.05, *4p<0.01

Ao FHAZ A 71 Blgo] & Aoleks 7H |
2 712430}, ol AT 71xe] BRaol AYHOR
PO G WAL WY A0 AF wFEl] ur} 34
o AE] FHATL QAL =FLE WS I LES

2]2.0] /g o2 o] A=g o] 83}l QS-S oJulgict & Aojct,

o7t 1% F71eHA A 7Hdule-2 1.2% S5
A 20 2 AN FHAFY FdiE 71YulEe]
= Zoleke 7H 28 71431kl ol AL kA 7]
Yolahs A HRoT £l AAZE vt FHE oF
8 o B2 YAFFE UL £ USS ¢ FYIFY 40l
AT R} A =L 93-S R A=l & 4 et

2|3 FHAF Y 45 Ho] 19 2718 uf FeAFo] A7
7HIHE2 1.5% 371815t o] At AL wiiE =3 FH|
of FAlo] Wil k=T ulz] Fu|g NS0 FHAF| 7Y
& 7Fsg0] Erhe A 53U e BAEY FUAF A
T 719)7)7te] Ax EYddo] BEE o Wol W Qe
Fxo]7] g7l FH AT gt FAlo] BRI FEo] ¥ A
T A AR o g A0 dAbE

opRjete 2 ARBEA] vjF2 F9 Fho] ustey gA3es
FoJu)8A) = gkglct,

vi. & &

& A7 A=Y T QA A= =Y FAHE 2 3
2 GASIAEAE I S5t =3t oS HA3)
AASE 33 HPolghe o€ A8 EUE qr7|A A
Eo| ERXE IS, o) HiPeE THE WY F 4%
4 & st Aol AAE wolaA} 7]E A de 2
dlolel & Alstal A8t en, 4 2F A% A 4r7|A]
Al 2ol tigt ol3iE nEoR Rojuldh Mg AEsieirt
EZH AF dlolee] AN £A) BE A8 TS5 ¢
< HERSE HEshe A2 TS AESAL, BE3E
A3} A 2|92 E4E v A d 24 e s ol
THIE B3 =W QEIIA| 9t T I2E QR A Ao A3}
& AFsIAT

A 2y, =93} 257 @A gy FEujuirl 52 Al
TFollA FHAT AtiA 7H wlEo] E3th EF s
SR Y0| 2 ol En} T Fu7h AH AT YA} T
Aol 7HIE 770 w3t ole JR7IA A= bigt 7]
& 7Ivieh Tzte] ASEA At ujAEY, = A R
717 A=Y FE AT Fao] FER} AFAe| =39 ¢t
A 98l U=k A A FRolE Sl AR 1
AT} ohEA QL 22 o A4S T8 AU = AU
ot AA 27} BlFo] £ ARG FH7HH0] £2 =
off 747} BlF0] 2 olFE ©] 7+ ATt HAFAL Tk, E
T ol AFE S AR AR BT B3I FolES
FIRE ARG EY A QoA o] FHAT 7A@
e AT e e G2E AT & 4 3t
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