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Abstract

With the aggravation of population aging and the continuous improvement of housing rate in Chi-
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na, reverse mortgage, as a new type of pension financial products, has attracted widespread atten-
tion from all walks of life. Based on the survey data of reverse mortgage risk evaluation, this paper
quantifies the risk of borrowers, the risk of lenders, the risk of collaterals and social risk. In addi-
tion, this paper also adopts the method of fuzzy comprehensive evaluation, which objectively as-
sesses the risk of reverse mortgage in China. Besides, by using the method of Analytic Hierarchy
Process (AHP), the study has identified the weights of the risk evaluation indicators, namely 0.5322
for the risk of borrowers, 0.2448 for the risk of lenders, 0.1483 for the risk of collaterals, 0.0747
for social risk. Concluding from the fuzzy comprehensive evaluation, the reverse mortgage risk is
found to be between common risk and slightly high risk, scoring between 3 and 4. As shown by the
research findings, the order of risk scores from high to low is the risk of lenders, the risk of colla-
terals, the risk of borrowers, and social risk.
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1. 4R

1999 4F, HiHFZHEND A2 — R EFAZ RIS, BONHSR EZ BN DR ZE K. 3
2021 FFAEJE, HIE 65 % UL EEENIE 19,064 ST, A 13.5%" . A E TN, #ZE 2035
£, E 60 %L EA ¥ EE 409 12N, HENDR 32.2%; #% 2050 4, 60 & LI _E A ¥ sk 4.79
fZNs BN 44.0%%. [l SRACHERE AW NP, RIFEFRZIE )5 HRE, BUFRIZK R 35 6t
HRMESET . Bk, 29582 SRl i SR ZE AW B RIFZ R IO IR E A 2 RS
TIRPOX— 8, i E 2T 2002 45 5] N —FloBi B IR SRl S —— 5 R R YK . 7 R TR A
B HAFEERETE NG EARIPG SRV, BVUGIREE 5 REHE . UL N BUR %A ar—ik
YA AR E S, I FE NG EE )R . &0 s BT B R EED, RN EE
NHIFRZ AN Z, 7T LA B 2 E N SN, e R B2 2Rk, 23072 R 4
#, HRMRREATERFIE MR BRMERKS ). Bl, 4RI ISRCAE ik, bt
BUNEERBFEAT T3R8, SR A% b AE 5 s R HEHR SR R s S R A I AT . AR A, 7 T2
S IAHEH B CE [ RS e BRI AR, 2R T AR ST X3 D5 S a1 HEAH B AR RGBS PP 2R AT A
WHIT. AHRIXSEH T RS PP R AR R o T3, UET X SR B3 5 S 1 HEAH DR LG 1) JRURS: 48 A i
AT IR, TR RN PR IXURS: R A 2 IRV PRI AR RS 0 BT Rk . ASCIE T2 e B3R, WiE 13 s I Al K3
PRI RS PPN R bR A R, K H AHP-FCE B2 MAEFRON « DR\ HEA A S5 2 B0 5 S [l HIRH Bk
MR HEAT Z 4R . ARG, BAEREE. B, AR, AT LUE 2R AT 70K Bk
MNAENME— BT EFEFR AR o B A B A F7 32 Rl b i RS PPN FR 555

2. EKEIm
NERAESHEZNEKRES, BEZEANNARFELES, EE2%E3ER RIS 740

LSRR T (2021 AE ESHHE L) http://wwwe.stats.gov.cn/tjsj/ndsj/2021/indexch.htm.
2RV T R ] AR (I 45 B o FInam At 2 0 TAERE RS SR )
http://www.nhc.gov.cn/wjw/mtbd/202209/2ca97b572ee34a38819cceaf5207dd1a.shtml .
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BT, FEER ML R ER AT b . KBS s A e R 2 25 A g, JFHE%
iV EEIEA LTINS 'E

B, AR R AR R AT AT P T . Heo, An Al Hong (2016)4: T4 [E 4t , 45 %6 [F BUF
AL 5 S AT BT ORI THRIOTY K TR BEAE 4 38 (5 22 45 NI ZE IR 2 AN 46.79% P IR 2 27.3% [1]. 1L
ZLANMGE 7K I (2029) X0F [l P AR KT 55 S I IR DX i 0 AT LU A, 4R R E S BB A —Filil
BIE K. SRR PSE K R SRR R R ESR T, (15 “LUEFRE” BUNTTRE2]. TR,
K SR P (2019) FE T R LRI 24 F1E 5 A s S el G BT R T A7 M 40 A, LR L RG E 1A) T 4 1 B A0
NSRRI R, 05 R ISR T R E R Rl RE N, DT
A7 B SR N B O A ) T30 3 55 S I KR Dk I e Fe R I [3]. FEAF R, DhoCid, A
#(2018) 5T CHARLS %4, AT 454 1 B 20 W43 5 S el P DYk ARV 70 SR RIS, R IR [ 2 45
N HAFAERT “ LA R MRIERR R, B 55 S A Do 4ol #8228 N ARV 7K P (3R A T
K[4]. Katja Hanewald (2019)if it JF F& f1 43 4t % 45~65 % f5 FAE I KA MAE LR A, RIL 89%
122 A7 Hp [ 55 32 4 X I PR 1A B T AR 3 i SN B [5] o

HR, 2B AT T AT 55 S m HEAH 02 3k B XU #2 1] « Pei-Hsuan Tsai (2023)3& - 1 SRR 56 N PE Al S 56
F(DEMATEL)J7iE, Al T S¥EAE b B A B KU H PPl 7 & A8 PR I AH TR PE[6]. Tk, 5K5E
AN PN (2019) R IR L 3 5 SR T KA SRR A7 LE A i AU« D R AN A e 30 XU« N RS T 2 AL IR RS 5
AR EE[3]0 7 K AE AN 25 (2017) I\ G RHTLAL) B RS B a0 A, A3 s e I PR Bk i) 5w AR« s = A
SRS . RGO AIAE 5 KB AT AL IFAR 7] BE T SN BE BARHE 545 BEH LRI AT (U BT
PR AKI TR, PR NES G H 2555 (2014) A3 7 S I HEA DR 3R 2 17 3907 1R XU FE AL 8] #9
##(2009) LA OT A LAL B FURE A, R 52 ) DR W LAG)E B A3 o S Il HR AT O3k () JRURS: 3 B 240 N R TE A8 R
B AN A i RS, T 37 ) 2 IRV DA K 55 2 I ks 30 XU [9]

e, 1R 5 S SR DS ER  E I B K 8 7 T . Di Lorenzo (2020) 2 HY 17 ) FH 4 5 X 48 $5E55F o i =
%, DA S R S8 K Zh A E M SVE[10] . RIS ZE AR (2015) E A3 P S [l AT D3k 1 Gk 5
SEAMERIERE b, LGB RS T IE []7 5 e 5, ) 3 5 JEA B S FH A (9 48 s e 1) R4k
FPERRE R[], FE T RS e O B, R E S MR (2017) R IUAE — IR MA G FE £ T, 4
FONTRAT ) DR R A I L AR T A e 1S K [12] 6

T R A B R AR SRR BAE DGR T AT A, B N 32 A R AN W I IR N 35 R SN
b, A5 R IAHC PR AE TR o T RE . (B I IR Gk AR 0% A 2808 2 4E NIRRT SRR, sk,
2 2R 2 SRR IR 2 R EAR R o BRI SCHR T3 55 S Il H A B2 3 PR XGRS B e A T8 A0 AR 8 i —,
R AL AU AR AT 7007, MAEAZAEN S SRR AP 55 22 2 BEA A N B e T4k
LTS BT RAMERIVPAN . U SOMER N AL DN RS A f BN 2 f B, T
G5 R A B GHAT AT . RGN

3. PEEE R @GRS TN R RAVE L
3.1. MEigtriEa

AR NRS: DR AR« FEFF A RS AD At RS 4 NERE R, RIS I B DA FE b
2, TEAE R AR B R R T TR AR IR IR A : GRS . BRI S . 22 5 A . K7 K
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Table 1. Risk evaluation index system for reverse mortgage
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3.2. HBipER

3.2.1. BRGriRE

AHP (Analytic Hierarchy Process)fe — k#7715, EAESHRFARHIE R o MRk B breihn i, o
fRIRZAZ IR Z AN F8hR, I AR T e R B AT . 22 H T B RN R £ B
bR &5, o HARMEEE M LR A A E R i 3 s S ) KA BT U VA 2P 3R R .

1) B A s I KA R A A (1 E bR, B — AR AR A R b
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Table 2. Scaling method for judgment matrix

2. FIBTRERERYAREE 0K
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1 TR FRARLL, B R EZE M

3 FRFANHEMLL, —ANHEELS—ANERE Y EE
5 FORMAE R, —AEREA - AERY R R
7 RPN HEFRAL, —AERLS —AEREEE
9 FORPANRFRA L, — AN 3R E 53— AN P 3 Ao 2 22

2, 4, 6, 8 SR AT 4 T ) A
181% I T L, » WIRE 50 LB a; =1/a,

P WHEAIBTE FERE AT HER [ R RN X,

X, :Hr;=1aij =8 XX,y XAy, 1)
e X, 0 0 YO,
MPRFAE M2 W, e
X.
W, =—t—, FHW = [W, W, W, 3
Zin:lxi [ v ] ()

4) FIWTHERE RS — Bl tHEAE G, vl e IR SRR 2 2 R EEURRE, 1R
TR EE )5, AT SR, R AN BT 2 — Bk, BIOEIRORIE R I IE R AR
FHRNE . NFIWIERE RS B AT E IR R R RPNl —Bd6hs, W14 3 fr.

Table 3. Random consistency index RI
= 3. BB —EUMt AR RI

n 1 2 3 4 5 6 7 8 9 10 11
R 0 0 0.58 0.90 1.12 1.24 1.32 141 1.45 1.49 151
CR=CI/RI<0.1 @)

K@)F, ClEE X —#Eabs, B
A —N

Cl = Zmac — 1 5)
n-1
O, A 2 H TR R B KRR :
Do (AX), 1 2V
/qvmax - Zi:l nWI _HZi:]_T (6)

A (6) T, Al (AX) 5 i Mo
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3.2.2. EMIGE TN E
1) SRR G R AN E . TEMEE V RHE B I AR B AT KU SN $RAF 1 n AN )
PRIESE, M VY, Vo ) W36 4 FToRs BEREE U Rt s S R G dh A7 A A 75 22 F 3

HRFE, 202 {U,U,,- U, )

Table 4. Risk level evaluation criteria for reverse mortgage

4. EBEREEIRGTR KL FRITNIRE

JRR 55 2 IR TR PR IR A
I ik 1
I B 2
I aiE 3
v Ly 4
\Y = 5

2) BT LHIT M RIR AL

TR P lin
I. I. [EEI P
21 22 2n
e ™
rml rm 2 rmn

HIHAF R A SRR L
B=(by,b, b )=WxR,, b =>"Wr .

3) H—fLAabH A SR e

b
b = — (®)
J Zj:lbl
THEIRFREAN A
Fj::§:14b}xvj )

RJERIEAR P ME F, SPPUrSSEZRAR LU, W SR AR 10 XU S XTI AR Ak 45 SR B3
R DR A B
4. (5B R R RRBIN A

D3 R AT B R R A R 2 AN R ERE ), R 2R, CafE] 7 K2 HE
FINTAERAPEE R E o RSO  BERN S FRIPPAE 2 RS YA ERZ, {8 AHP A1 FCE X ik
77275, ZYEEEIR RGN RS PE ).
4.1 BF “DIEFZ” MRRITMETR

MR “UABIRE T KPS REAT SRR A AR M, W04 5 B
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Table 5. Composition of risk assessment indicators for reverse mortgage

5. {155 R EHRIR S R XU IF N 4R ARAD L

Hbx

—HRR

it/ E =
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LN B,

SRR XU B,

G EE RS Z1
K AR 22
FRA MG Z3
LM% A Z4
K75 M Z5
TETE X 26

g 27

= ot

fEAE A Z8

i AR AR Bl KU Z9

AV B,

K B,

B P RO 210
FlZ R 211
BRI 212
R A 213

4.2. VW EIEIFIE

AR _E 3R RS PP P b A R A IR R, T S [RIR B AR AL 1)

B, AT B

AN[E B AR A 1) B S 400 W52 6, Horh — R dR R ) — Bt Lh %8 CR = 0.0282 < 0.1, fEEKA KR 1) —2K
PEEL % CR =0.0653 < 0.1, HEak A XS — & Eb % CR = 0.0880 < 0.1, &AW A1 — kLR CR=0
< 0.1, H4RKH—Sik b2 CR = 0.0760 < 0.1, TiHAiZ4E M@ — SR,
RS HRAA AR AL 2 RS AL B 43 31l /9 0.5322. 0.2448. 0.1483. 0.0747.

Table 6. Weights of risk assessment indicators for reverse mortgage

% 6. {155 R EHR IR K TN R IR E

R O NG /PN

HirZ L E 7811 7 BE HAERE
FEGAC TR R Byy 0.5230 0.1308
BT EZAK K By, 0.2216 0.0554
LA NKE B, 0.5322
A A Bys 0.1576 0.0394
LA 25 RS By 0.0977 0.0244
K75 RS By 0.5608 0.1353

“BLBIRE” MRS B

TEE XKL B,

0.2382 0.0575

SN XE B,  0.2448 N
25 A Bog 0.1456 0.0351
{BEJRSE Boy 0.0918 0.0221
53 BN B RS Bay 0.7222 0.1806
IR XS By 0.1483
7 R AURRE Bg, 0.2778 0.0694
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Continued
FIZ A Byy 0.4801 0.1200
2 A B, 0.0747 R R By 0.3383 0.0846
BRI Byg 0.1816 0.0454

4.3. BETRMSETNZE

AR 1) G R AT AN SR A 2R, AR SR B KU R b £ 55 S [ R4 Bk RO S IR FE 70 W AN 2 I, 73931
{1, 2, 3, 4, 5}, Hrh I RENEEIL, 2 AARKEEAC, 3 ARNEEE i, 4 REREE S, 5
HRENRAIR BT 7)o

Table 7. Comprehensive evaluation of the risk assessment system for reverse mortgage

F= 7. EERERBEFRH RN RE SN

HIBEHEMER
K BAK — % B 1R =
G E RS Z1 0.1308 0.0000 0.1333 0.2667 0.3333  0.2667

—iRbR BUE /& =] L

IR K RS Z2 0.0554 0.0000 0.1333 05333 0.3333  0.0000
LN B, 0.5322
A R Z3 0.0394 0.0000 0.0000 0.6667 0.3333  0.0000

LA 5 AR Z4 0.0244 0.0667 0.0000 0.1333 0.5333 0.2667

KF R Z5 0.1353 0.0000 0.0667 0.2000 0.6000 0.1333

TE 1 XU Z6 0.0575 0.0000 0.0667 0.1333 0.8000  0.0000
SRbFLA XS B,  0.2448

ZE R 27 0.0351 0.0667 0.0000 0.2667 0.5333 0.1333

{SEJR Z8 0.0221 0.0000 0.0000 0.0667 0.6000 0.3333

BRI Z9  0.1806 0.0000 0.0000 0.2000 0.6667 0.1333
HEFF XS B 0.1483
J R AURE 210 0.0694 0.0667 0.0667 0.5333 0.3333  0.0000

FZ KK 211 0.1200 0.0000 0.1333 0.2667 0.3333  0.2667
FL2s XU By 0.0747 B XU 212 0.0846 0.0000 0.1333 05333 0.3333  0.0000
AR KK 213 0.0454 0.0000 0.0000 0.6667 0.3333  0.0000

g A o SO SE — JE b B XUy, BTSSR AR
0.0000 0.1333 0.2667 0.3333 0.2667
0.0000 0.1333 0.5333 0.3333 0.0000
0.0000 0.0000 0.6667 0.3333 0.0000
0.0667 0.0000 0.1333 0.5333 0.2667

0.0000 0.0667 0.2000 0.6000 0.1333
0.0000 0.0667 0.1333 0.8000 0.0000
0.0667 0.0000 0.2667 0.5333 0.1333
0.0000 0.0000 0.0667 0.6000 0.1333
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Z =

0.0000 0.0000 0.2000 0.6667 0.1333
0.0667 0.0667 0.5333 0.3333 0.0000

0.0000 0.1333 0.1333 0.7333 0.0000
R,=40.0667 0.1333 0.2000 0.6000 0.0000
0.0667 0.1333 0.3333 0.2667 0.0000

B, =W, xR, = (0.0016,0.0248,0.0939,0.0882,0.0414)
B, =W, xR, =(0.0233,0.0105,0.0062,0.0401,0.1465)
B, =W, x R, =(0.0000,0.0000,0.0259,0.1546,0.0694)
B, =W, x R, =(0.0110,0.0253,0.0844,0.1293,0.0000)

o

A=W xB =(0.0074,0.0177,0.0617,0.0894,0.0682) (W A#ENIZEHLE, B=

T w
[ N
~

~

A2 306 — AR AT I — AU BB AL, 153 — AR IR % R R B PPOME AL B3 X R HRAT B OX
BIZRE PN E Fy 4 8 FToR.

Table 8. Risk assessment level of reverse mortgage

8. {155 R IR K TN F R

Ei=ga F UG HES 55 2
B, 3.5716 3
B, 42179 1
Bs 41741 2
By 3.3275 4
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IS5 S B NI TR XU BRI . 278 KU fEAERUS B5 R AR sl XU s B BUXU
MR AR SR X A R DU 25+ = AN AR BEE 9 5 S AR B8 1) XU WA b« SR ] AHP-FCE
PR H AT KU A ME PG, 2 T2 AT AR IR RGO T TR IE, SiRGRHEH. KM
BRI B PRI AT 3 S PR DR R 8 R AT VAR, 45 SR s XU TP AN ey BN AR O BE A X
N 1 7/ NN 210NN & R
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