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Abstract

With the aggravation of population aging and the continuous improvement of housing rate in Chi-
na, house-for-pension as a new type of pension financial products, has been attracted widespread
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attention from all walks of life. However, better life of the elderly depends muchon sufficient pension,
which emphasize the necessity of evaluating and preventing the potential risks. Hence, it is necessary
to establish an efficient risk evaluation system of House-for-pension in China. Taking Reverse Mort-
gage, House-renting Pension and House-selling Pension as examples for model analysis, it was con-
cluded that the risk of Reverse Mortgage is 3.7912, the risk of House-renting Pension is 3.4164, the
risk of House-selling Pension is 3.7357. All models of House-for-pension products in China are slightly
high, thus measures should be taken to control and minimize the potential risks.
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1999 4, HMFZBHEANO A2 — MR EBENEBH S, SOt R E28 A D52 EK.
BE 2021 R, TEA 2.6736 12 60 % LA EZFEN, HE AR 18.9% [1]. RGBS E R, )
2035 4, F1[E 60 % LLE A FPBIEE] 4.09 14, S AN H 32.2%; #2050 4, 60 % LA A KA 2
4.79 12, RN 44.0%, 7830 i A E AR AER 7% FEBEE 204k i 8 P n, A 02k
AT R A 22 22 B ) IEAE ™ AL . Bk, BURIR R BRI R &a =&, W AR, W
N RBUN A EAT S B Rl 2002 4F, Y2 EZHN T EJGX — i@, HEH T — MR
AR DB IR LA FRERINZFA B2 FE N E SR A @~ N SRy e
AU SR B EBGR I B I 7R 2 IR S I — M 3R 2 7 3, REIREFEN “HrEE N, MEFH N7
BT B & ol i B A E I Mk, BROREN T RZEWENENA R, #in T 24 AM
AU, FERE TANARTRE R, HETEERE T 2R RFEERRTE. Kk, &g
DUy 7R 22 Al R R SR RS KB 1y, BT, BB E OTE R dbuts i sl SR,
e 1 R I H R B TR o R DR A DA 3R KR K . b, TRk, BRI
BT UR IV LS 77 3 B B VP Al o AR I BB R 50 IR K 2 BORR B RE 1 DTN XU B FR AR [2], % LA s
I 2 RS T RRREA SR AN o il dm, XL 35 2 RS R ARtk =2 Z 451 . KRG MIFIRFPEAL . BT
WRFER, KFFHE T —BUEFREEREIEM e A R, JERA AHP-fuzzy ZR& VEN 7T LG
FeZ MR AT T 256 VP o R, BT LLREE . WA A P I TV VAl 1 A8 RO 1 KU L Y
NI IRURS « HCAT P JRUR: DA B D5 7728 5 SR [ 2 UK o & TR 17 58 3N IR A Dy ot — VP Al 48
W ST L, B AGEREXT DL 3R 8 AT T TG . e, A RAE R HmIEE S
Rl = it PR RO VP A BRI 25

2. 3CHk[E

PR PAL AT PASE SONZHEZUE I8 AR S B R Pl i XU B SR R e A2 (3] B B fa F R B
Jo 55 B e 1 IX B fE FAH ORI RS 0 AN vRA [4] (14 1)
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Figure 1. Overview of a typical risk assessment process
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VB9 B VPR I TFRE R 73, AU R il & 2R G A S B R AR A 35 5 XSS i sl i) i 2 A 5K 1)
FEME[5]o MRS IR B ELFE R AR X, R AT RS R . W R
WETT 15 REHIA BT ERA g R AR .

P 3 A A2 %o -5 T AR fes B A SR IR AR (A T X — AN MEEE RIS AR, B woR AR T gE MR
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3 55 TR BN AN RS DAk PR 520 [5] 0 B T-BOCRE )8 . Robert B. Whait (2019)K:1j | 31 44 65 % JZ LA
RN, FAEH nVivo 347 78T, 2R, BT AT ANEE B R DL AR S AN SRR, BLB IR
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3.1. REETERKIRZ
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Table 1. Risk elements of house-for-pension in China
=1L UBFENRKEEZER

JLVSTESES — AR It/ izt
IR 2y
(R BRI R Z,
Bl AR Z
LA 55 A Z,
KK Zs
PR TEAE X Zo
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fEAE AR Zg
HER R 55 BB B RS Zg
B3 B R BURE Z4o
FIZ RS Z49
ﬁiT@ B AR Zs,
IR R Z4s

3.2. AHP-Fuzzy Z&TEMER

AHP-fuzzy L& VAN B W] 4 9 DL AP BR:

1) FEbREATAL SR E X

RGBSR, BAZREHBL MAKREIR, A RIS, AT EAZ 2

#5l%EU=(U,U,, -, U,),ie(1,23,,8): IV =(1234,5).

PR U B AR ER, 1P V OB SR P MR . & USR] B0 5 W& U 45
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SRIGRG X LR s N 32 2 fge 3 Fh BITzs (RS 1~9.

Table 2. The values of elements in comparison matrix
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Hr b R
1 FEE RIS e
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5 Rl i BARLUR R | T
7 BRI EHR | HERZ
9 HERiLHERj R EE
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R a: DI MEE ML, a; « BIEjAIAR ML a; =1/a
Table 3. Comparison matrix
= 3. FIBEERE
A B, B, e B,
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B, A 1 e aon
B, an ap e 1
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A-n
Cl=——
n-1

R CI=0, WHEFE A BA5%e 8k, WA Cr+0, HCHEET 0, WA A BASNHEMN
Yo N THME Cl, Saaty 5| A RI AT (F 4). fBEHLAE T 500 ANELEAERE AL A, -, Ay, » 1531
THRCI,Cly, -, Clyy,
Table 4. Random consistency index RI

= 4. BEHL—BEISFR RI

n 1 2 3 4 5 6 7 8 9 10 11

RI 0 0 0.58 0.90 1.12 1.24 1.32 141 1.45 1.49 151
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R= r-21 r22 an
r‘ml rm2 rmn
4) g5
AHP-fuzzy 454 A 45 ST LA T AR 54
E=W*C.
Horbr W T KUK EE 3R (1 2R AE [ C & 5 KB ZEZ (1 Z)MX M #3 70 . C B R R
C=B*V.,
Horr V2 B AR A R
1
2
V=|3].
4
5

B A& X BT RES KURS: B3R (2 Z0) IHER A5 0 FE R . B i1 R U
B=A*R.
Hor ARSI WU B AORCE AP s R AR A HR SRR P
i — RIS, BAVGE] T AHP BOIZR S VPG IO AL, SR Ja 15X S 4 K Uy LA E 23 1) 7 3
BEER, FFHORHIRL AR S22 (K 5).

Table 5. Order of risk level
5. KIEFR

DA 5 4 3 2 1
RS &5 2 KGR = KRG8 ARG — % PR B A RS AR
4, REVEAR

ASCCLIE =Fh A3 7R N, BiH] AHP-fuzzy ZRE 1PN BRI N T
4.1. (B R =GR

55 I R A SR E SR B A B BRI R e AL HURARSE 55 R At . TR SRR 48 N
WU arss, —IRUESE MG ABFENFRE R, AEFANLIZREESE T LARD13].

42. MEFE
M5 FRE AR BN BRI TR s P R g Rk, BB LR R 55 7 A,
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AFPL[14] [15].

43. BEFE

B 5L R R NTE LA I o & A R R DYk SRR T A O R, TERIRZ 5
Wiz B =B B s e HUR IR OR B s BAE I AL, R U o e — IR IS A B E N TR E &, 1E
CHENEMZ B RS R T UAZBL[16] [17].

1) FRFREFIPAG LR T X

n BRTE, BATAIRARERITEA R E XNT, BRI REEE R, I8 % RPN RE .

FRPREEU =(U,U,, -, U,); ie€(1,2,3,+,S) s PFAEEEV =(1,2,3,4,5)

2) BUERE A BE

W TVE AT PN EITNE, e E R E A AT —BEINK . ET LRSI S, e TR
BEEA B2 AR — Sk, Rk, AR R IR

EE AR -

1 4038 3781 3.990

0248 1 2800 3562
“l0264 0357 1 3562

0251 0281 0281 1

[1.000 3.762 3.171 3.514]
0.266 1.000 2110 2.410|
0.315 0.474 1.000 2.314]

10.285 0.415 0.432 1.000 |

Ai =

[1.000 3.810 3.781 3.848]
0.263 1.000 2.705 2.539|
0.264 0370 1.000 2571(
10.260 0.394 0.389 1.000 |

1.000 2.600
0.385 1.000

1.000 1.908 1.967
1i1=1,2,3,4

Ay =

0.524 1.000 2.505
0.508 0.399 1.000

AR Excel T ERF AL AELATAR B R 45 AE A 52
w=[0.5267 0.2423 0.1468 0.0739]:

A =

W, =[0.5230 0.2216 0.1576 0.0977];
W, =[0.5608 0.2382 0.1456 0.0918] ;
W, =[0.7222 0.2778] ;
W, =[0.4801 0.3383 0.1816]
—HUER

DOI: 10.12677/0rf.2023.133224 2247 18 %5 S 2


https://doi.org/10.12677/orf.2023.133224

fi§7

CR =0.282, CR,, =0.0653, CR,, =0.0880, CR,, =0, CR,, =0.0760 , 55 CR < 0.1, i#i —H A6 -
3) MRV R R A B 5
s 15 fr L R N $e (3 6-8), MR THBITPIAE D =(d;) » m=15n=13,

Table 6. Scores given by 15 experts for reverse mortgage

*® 6. ERMTEREREHEREKEITS

AT R 2 ABARAE R AIK A — % PG PABGHAR
Z, 0 2 4 5 4
Z, 0 2 8 5 0
Z3 0 0 10 5 0
Zy 1 0 2 8 4
Zs 0 1 3 9 2
Zg 0 1 2 12 0
ya 1 0 4 8 2
Zs 0 0 1 9 5
Zy 0 0 3 10 2
Zyo 1 1 8 5 0
7y, 0 2 2 11 0
Zy, 1 2 3 9 0
Zy3 1 5 5 4 0

Table 7. Scores given by experts for house-renting pension

R ERNTHEBEFRENITS

AT R 2 ABARAE ARG A — % PG PABGHAR
Z 2 2 5 4 2
Z, 0 4 6 5 0
Z3 0 0 8 7 0
Zy 1 1 2 8 3
Zs 0 1 2 10 2
Zg 0 0 8 7 0
Z; 1 0 5 7 2
Zs 0 1 4 8 2
Z, 0 0 3 11 1
Zo 1 4 5 4 1
Zn 0 2 4 7 2
Z1 1 2 5 6 1
Zis 1 7 3 4 0
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Table 8. Scores given by experts for house-selling pension

* 8 ERMTEEFENITH

AT R 2 ABARAE ARG A — % PG ABGHAR
Z 1 1 1 7 5
Z, 0 2 4 9
Z, 0 1 6 8 0
Zy 1 0 4 7 3
Zs 0 0 2 11 2
Zg 0 1 3 10 1
z, 1 1 4 8 1
Zs 0 0 6 8 1
Z, 0 1 1 9 4
Zyo 1 2 6 6 0
Zu 0 2 4 8 1
VAY: 1 2 5 6 1
VAR 2 6 4 3 0

d11 d12 dln
p-| % O 7
d, d d

ml m2 mn

4) WESEHRAE . SHE R HRK O PR A
HIEA— R T B4R

WA “IER” — WA BRINE, 15 HIREAEELRE W T, RN 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 |'
10.0667 0.0000 0.1333 0.5333 0.2667 |

R =

[0.1353 0.0667 0.0000 0.1333 0.5333]
0.0575 0.0000 0.0667 0.2000 0.6000
71 0.0351 0.0000 0.0667 0.1333 0.8000 |
10.0221 0.0667 0.0000 0.2667 0.5333 |

- _[0.0000 0.0000 0.0667 0.6000 0.3333]
% ~10.0000 0.0000 0.2000 0.6667 0.1333]

0.0667 0.0667 0.5333 0.3333 0.0000
R, =|0.0000 0.1333 0.1333 0.7333 0.0000 |, i=12,3,4.
0.0667 0.1333 0.2000 0.6000 0.0000
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R, = B, =[0.0065
R, =B, =[0.1029
R, = B, =[0.0000

R, = B, =[0.0441

0.0993

0.0463

0.0000

0.1013

0.3758 0.3529

0.0272 0.1770
0.1037 0.6185

0.3375 0.5171

0.1655] ;
0.6465] ;
0.2778] :

0.0000] ;

B=[0.0303 0.0723 0.2524 0.3658 0.2792]:

00065 00993 03758 0.3529 0.1655] || [35716

. |01020 00463 00272 0.1770 06465 211 42179

C =B = 00000 00000 01037 06185 02778| || |417a1|’
0.0441 0.1013 0.3375 05171 0.0000 : 3.3275

E=W*C=3.7912,

SR RS I R 284590 09 3.7912, 2 WY S [ HRAT AT L5 3t IR RGx AL IS g I - 18] o
5) AL FREME b5 IR [ KU PP A

ETZRE AR A S N, BATIE 22 CR AL 55 IR E AV B 77 2 A D xt B

TR
4.4. HEFE

[0.1333

0.0000
' 10.0000
| 0.0667

[0.0000

0.0000
' 10.0667
| 0.0000

[0.0000
' 0.0667

[0.0000
~| 0.0667
| 0.0667

R =B, =[0.0763

0.1333
0.2667
0.0000
0.0667

0.0667
0.0000
0.0000
0.0667

0.0000
0.2667

0.1333
0.1333
0.4667

0.1354

0.3333
0.4000
0.5333
0.1333

0.1333
0.5333
0.3333
0.2667

0.2000
0.3333

0.2667
0.3333
0.2000

0.3601

0.2667
0.3333
0.4667
0.5333

0.6667
0.4667
0.4667
0.5333

0.7333
0.2667

0.4667
0.4000
0.2667

0.3390 0.0893]:

0.1333]
0.0000

0.0000 |’

0.2000

0.1333]
0.0000
0.1333
0.1333

0.0667
0.0667 |

0.1333]

0.0667 |;

0.0000 |

1TVESr . AN AL

R, = B, =[0.0094
R, = B, =[0.0185

R, = B, =[0.0347

0.0420

0.0741

0.1939

0.2652 0.5808

0.2370 0.6037

0.2771

0.1027]:

0.0667] :

0.4078 0.0866] ;

B=[0.0482 0.1078 0.3124 0.4426 0.0890]:
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0.0763 0.1354
0.0094 0.0420
0.0185 0.0741
0.0347 0.1939

C=B*V =

45 EREFE

[0.0667
0.0000
11 0.0000
0.0667

[0.0000

0.0000
' 10.0667
| 0.0000

[0.0000
¥ 0.0667

[0.0000
R, =|0.0667
01333

R, = B, =[0.0414
R, =B, =[0.0094
R; =B, =[0.0185
R, =B, =[0.0468

0.3601 0.3390
0.2652 0.5808
0.2370 0.6037
0.2771 0.4078

[EEN

0.0893 3.2297
0.1027 || .| _[3.7255

0.0667 | |, “136259]°
0.0866 | | [33178

w N

E=W*C =3.4164 .

0.0667
0.1333
0.0667
0.0000

0.0000
0.0667
0.0667
0.0000

0.0667
0.1333

0.1333
0.1333
0.4000

0.0749
0.0247
0.0852
0.1817

0.0667 0.
0.2667 0.
0.4000 O.
0.2667 0.

0.1333 0.

0.2000 O.

0.2667 0.
0.4000 O.

0.0667 0.
0.4000 O.

0.2667 0.
0.3333 0.
0.2667 0.

0.1831
0.1910
0.1593
0.2892

4667 0.3333]
6000 0.0000
5333 0.0000 |’
4667 0.2000 |

7333 0.1333]
6667 0.0667
5333 0.0667 |’
5333 0.0667 |

6000 0.2667 |
4000 0.0000 |

5333 0.0667 |
4000 0.0667 |;
2000 0.0000 |

0.5067 0.1939] ;
0.6722 0.1027];
0.5444 0.1926] ;
0.4177 0.0546] ;

B:[0.0306 0.0721 0.1894 0.5469 0.1610];

0.0414 0.0749
0.0094 0.0247
0.0185 0.0852
0.0468 0.1817

C=B*V =

5. ¥1ig

0.1831 0.5067
0.1910 0.6722
0.1593 0.5444
0.2892 0.4177

1
0.1939 5 3.7368

01027 |, 3l 3.8343
0.1926 s |3.8074 |’
0.0546 ; 3.2616

E=W*C=3.7357,

B, fgdibPn, MEREEMDN 34164, b RIERE SR 3.7357. XM 1 Hh[E A
WML TR, AR S I AT AN 5772

FEFRE, A 55 IR 2 ORI 1A KU PP A — TR AT B ME A 55 o IX R i T U =R 1) 2
BYER; 2) DREFREMERME; Bk 3) R KM AHENE. b ="1EK, KZUIA 1L
P53 WS VPAL T iR 32 BRI o R IR I HTIE AT CLAC PR SE PR A S AR, IR SR — Pk, SR, X
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5 T At R S AT S P BT R A E VEA R B R DRIE, BRATERRL A 5N T BRI 4,
R — ) A R AN E R WA RS RE AT i I8 R IR TR 58 S Fa bR TN R R AL,
HRR R WA R PRI, JREE G HMIZR G PR T R SR (PSR . 5 LAt AR AHP R ARUAR LE
AHP BEIZR G VR ETH S RE T i fay 8, DO R 2 BAR AR TH SR A A EXCEL THEL[T . BT AU 2%
B Gy AL PR LA 7% U R 3R ORI P AN S 2 1 o SR IR S, XA AHP ORI 25 & PR O A7 — L8 )R BR A4 A0
590 DR AT DUEE LR ARG, ARG XEE . (ERAEBOR MR [4]. fEIXE,  BATAEH SR
FAENRERBIBA, HABPORA AR LR, &a, FAREIRMPEER, 13 T hrdEpie 2I1F
N o HP U KBS Rl S TR e o PRI, AR ARY Ry XU, PR 3R AN T e 52 817 il A
S FIRAT AL IR RN, XA BE S S BURMII R 2. BRAh, RO HUBSEREAT gery PRETHE B 1 Bl b
REEHR T K SR EE -

6. &it

R —HRZ EFOGERE R . ACKH AHP-fuzzy L3-8 TEAN RN LLGS 77 2 KUK 3E4T & &
e PP ARG TR S E EXNE R TR E S N EE, FFROE R )RR A5 IR
MG B FRE A ER .

SE 3k

[11  &Wedy. WSS AR ST R IR 5[], RIS BT, 2002(12): 44-45.

[21 TJiAKAE, W3R SR T LS IR E AR AN AT ——3 T mT Hh AR T UG 22 117 A SR 2 A A0 A 9], A AR
552, 2017(9): 156-159.

[3] Katdare, A. and Chaubal, M. (2006) Excipient Development for Pharmaceutical, Biotechnology, and Drug Delivery
Systems. CRC Press, Boca Raton. https://doi.org/10.1201/9781420004137

[4] Charoo, N.A. and Ali, A.A. (2013) Quality Risk Management in Pharmaceutical Development. Drug Development and
Industrial Pharmacy, 39, 947-960. https://doi.org/10.3109/03639045.2012.699065

[5] Tchankova, L. (2002) Risk Identification—Basic Stage in Risk Management. Environmental Management and Health,
13, 290-297. https://doi.org/10.1108/09566160210431088

[6] Vose, D. (1996) Quantitative Risk Analysis: A Guide to Monte Carlo Simulation Modelling. Wiley, Hoboken.
[71 Covello, V.T. and Mumpower, J. (1985) Risk Analysis and Risk Management: An Historical Perspective. Risk Analy-
sis, 5, 103-120. https://doi.org/10.1111/j.1539-6924.1985.tb00159.x

[8] Li, J. (2016) Research on House-for-Pension Scheme in Aging Society. In: Proceedings of the 2016 4th International
Education, Economics, Social Science, Arts, Sports and Management Engineering Conference, Atlantis Press, Ams-
terdam, 456-460. https://doi.org/10.2991/ieesasm-16.2016.96

[9] Shao, A.W., Hanewald, K. and Sherris, M. (2015) Reverse Mortgage Pricing and Risk Analysis Allowing for Idiosyn-
cratic House Price Risk and Longevity Risk. Insurance: Mathematics and Economics, 63, 76-90.
https://doi.org/10.1016/j.insmatheco0.2015.03.026

[10] Yang, S.S. (2011) Securitisation and Tranching Longevity and House Price Risk for Reverse Mortgage Products. The
Geneva Papers on Risk and Insurance—Issues and Practice, 36, 648-674. https://doi.org/10.1057/gpp.2011.26

[11] Whait, R.B., Lowies, B., Rossini, P., et al. (2019) The Reverse Mortgage Conundrum: Perspectives of Older House-
holds in Australia. Habitat International, 94, Article ID: 102073. https://doi.org/10.1016/j.habitatint.2019.102073

[12] Shi, T. and Lee, Y.-T. (2021) Economics. Prepayment Risk in Reverse Mortgages: An Intensity-Governed Surrender
Model. Insurance: Mathematics and Economics, 98, 68-82. https://doi.org/10.1016/j.insmatheco.2021.02.008

[13] Szymanoski Jr., E.J. (1994) Risk and Home Equity Conversion Mortgage. Journal of the American Real Estate & Ur-
ban Economics Association, 22, 347-366.

[14] Mitchell, O.S. and Piggott, J. (2004) Unlocking Housing Equity in Japan. Journal of the Japanese and International
Economies, 18, 466-505. https://doi.org/10.1016/j.jjie.2004.03.003

[15] Mcnulty, J.E. and Akhigbe, A. (2017) What Do a Bank’s Legal Expenses Reveal about Its Internal Controls and Oper-
ational Risk? Journal of Financial Stability, 30, 181-191. https://doi.org/10.1016/j.jfs.2016.10.001

DOI: 10.12677/0rf.2023.133224 2252 18 %5 S 2


https://doi.org/10.12677/orf.2023.133224
https://doi.org/10.1201/9781420004137
https://doi.org/10.3109/03639045.2012.699065
https://doi.org/10.1108/09566160210431088
https://doi.org/10.1111/j.1539-6924.1985.tb00159.x
https://doi.org/10.2991/ieesasm-16.2016.96
https://doi.org/10.1016/j.insmatheco.2015.03.026
https://doi.org/10.1057/gpp.2011.26
https://doi.org/10.1016/j.habitatint.2019.102073
https://doi.org/10.1016/j.insmatheco.2021.02.008
https://doi.org/10.1016/j.jjie.2004.03.003
https://doi.org/10.1016/j.jfs.2016.10.001

fi§7

[16] Boj, E., Claramunt, M.M. and Varea, X. (2022) Reverse Mortgage and Financial Sustainability. Technological and
Economic Development of Economy, 28, 872-892. https://doi.org/10.3846/tede.2022.16617

[17] Gervais, B. and D’arcy, D. (2014) Quality Risk Analysis in a cGMP Environment: Multiple Models for Comprehen-
sive Failure Mode Identification during the Computer System Lifecycle. Drug Development and Industrial Pharmacy,
40, 46-60. https://doi.org/10.3109/03639045.2012.744417

DOI: 10.12677/0rf.2023.133224 2253 B SRR 2

B
°


https://doi.org/10.12677/orf.2023.133224
https://doi.org/10.3846/tede.2022.16617
https://doi.org/10.3109/03639045.2012.744417

	我国基于AHP-Fuzzy模糊综合评判的以房养老风险评估
	摘  要
	关键词
	Risk Assessment of House-for-Pension with AHP-Fuzzy Comprehensive Evaluation in China
	Abstract
	Keywords
	1. 介绍
	2. 文献回顾
	3. 方法论
	3.1. 我国以房养老风险识别
	3.2. AHP-Fuzzy综合评价模型

	4. 案例研究
	4.1. 住房反向抵押贷款
	4.2. 租房养老
	4.3. 售房养老
	4.4. 租房养老
	4.5. 售房养老

	5. 讨论
	6. 结论
	参考文献

