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Analysis of Chinese Provinces for Introduction of Reverse
Mortgage Scheme Using Principal Component Analysis
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As a result of the rapid economic growth and birth control policy, China is experiencing low fertility rates and
increasing life expectancy, which makes Chinese population aging very quickly and unprepared for their retired
life. The reverse mortgage may be an attractive option for the elderly because it is a loan against a house that
they do not have to pay back as long as they live there. In this paper, in order to introduce the reverse mortgage
scheme in China the factors that could influence the demand of reverse mortgage are reviewed and the Chinese
market environment is analyzed. Then the principal component analysis is performed in order to recommend the
regions or cities that have higher potential for successful implementation of a reverse mortgage than any other

ones in China.
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A7) WEol itk & AFAo] o}F Ao} AF ARI|A AR 9 EY M E AT RIA F)
oA AlFshes HAF 2 B oEste] Y Suko B =Y FAL g3 2o 94 A 18 e 979
e *‘mlﬂr EA w9 F QakA] e w910] 269%E A EA D P w4 2%P°1]AL AR7)A #E 7| &
A5, o] 5L FE Al AAE 9Esty gor HAF  ATE st on, Al 3R & AT =9l 4
A3 B FElo] glo] whd o] Aol g E¢kqto] wlg  FE mAE YNy 948 AFE E‘r—% T3 4714 &9
S Holtt B F5 AEY FAYG AnRA S BEE g A S BAGH A 4ol M FAREAS AAS S
B w0l AE AFsHE Baate] B4 9o, AF oA $AHoE quA) ARE 2P 2GS A,
& 43 A=A ‘House rich, Cash poor’?] 4H& A1 9tk vl 2o 2 A 570 M= B AT oo d ARS A AT}
(Chen, 2011).
o]} Zo] FFhe LHATE % ¥ EAE F0]
N33 dAsol & Fu #4 T SR FAHAATE ) AP
A 79 °J°ﬂ o3k AL B A A = v §E Aot §
T AR SAC B2H 20083 712 FEZRY AF FYo| LIGEIAANR FELAS &
o Q= 2000 E % 57 o] A o] -
%zoz;a—m Lo oo A A s S AR e A d7E 72 A2l 5
AFETHWang ef al, 2005), 5, $7 AA7 4% Bl o€ CE AT L R A GEE LA
AOI5A] S8 g olA] e elal el Sola] 219, gov A 2 870 Held oo deg 49
AeHA] g Aol A s} A3 2 B A A HleH o = o . ,
i o o H2E 9r7)A AR FEo kel A3 Venti and
F’M A FURT A Fo] B 2RF FREAL Wise(191)= &5 ALSZ-F FlolB & o] &3] WTe =
;ﬂﬁ e 2 °‘1;‘f eEA Aﬂii j%;j 0] )N E Fated B 10%) A7 49 S 27142
e JT"]L ]EL 9|E5° o 2 ou;g; ;gﬁ f;}%wf g T QJ%% o . Mayer and Slmons(1998)JEol,400,O()0‘:§
ZFEEQZﬂOIE} = v i] ]:_?—]f? ;ﬂf o 1 ARI|A AES T &
= = HZA d 5 e ook 21842003
Aus|A Ar= J_Eﬂwlrﬂoﬂ HolsdM SE& FUol w9974 1 AA 2 i d2s)2 = F 86,0004
Sle AFASA AT AGs7] A BL22 A o)y w2 Qs AR FRE 24 oq]zgu} 2R
Ao FE LA Fae gue o HEAZZA, Ao Aot Cho et al(2011)% A 1%% @
1AE0l Al Feo AFetdA e 9 242 AT oA dms)A 29 A AAA 323 %Aq 3o
AR AFTe FHOE ofGHIL YT M=R FH T o) =% AT YY) Agte Al 1%11175:4]011
o MAFAAE on] LHARE ARINA FFS SFFHTL © ik Bosbx), 18 5 ZHo)A ol aabrl 9o
slon, EAQl Gr7|AE wFol A AYE 1 & HECM Eg;q_
(Home Equity Conversion Mortgage) ZZ13-& 5 4~ Sit}. ¢
= ATE 20079 0E 35 FHASE SV GRAALE ) auo10 2ol B A
Al G8IEOE FAATE Bt slek 20129 124
Fe ATl 7HI T A 928 02 A & 7] 7kR T o dr7)A =l #F 71E ATFE A 2A A =2
3ui7E Bold Ao, 74 JHIAL £ 8214H 0 R B UE Aok A WAL THAEY BA AolA H e
Z748ta 9l FAolth(Korea Housing Finance Corporation, ©]59] 2] &2 vx&= 220S =702 Fax
2013). WA FxolE @A GEINA ARTt oA AGHT 9L o AF Meef thd UlgolThSeon 2005; Choi, 2006).
A gor, dryAd gd FAE AEH O Frtetn 9l FHAE AATY A E Av R o1& =E3HE 1)
o ojo gk ALY AFE wE| g Aot wek B A §0F 5 AHE Bl dE 7t ghE A A
TolME 9u7|A A5 F3 29l AN AXNF AZoZ AL AekatE Aol thRo, 2010; Choi, 2010). 3] Choi(2010)
T ANAEA S BAT B2 A P4 o YFE HM B, 98, A= 48 S AESY T30 dEIAAE
T 88 55 & FAEEH S B F IHTY g SYslok st B84 s s B4sta B9 ek
Table 1. Income ratio of Chinese old people over sixty
dx TRAES FELE R AR BxF A Hf
2000 33.0% 0.2% 19.6% 1.6% 43.8%
2005 31.0% 0.2% 20.1% 2.2% 42.1%
2010 29.1% 0.4% 24.1% 3.9% 40.7%
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AT FE2RIF
QEAE 2e Fo2 317] 2ol A7 FAA

ol Hlgte] :=919] vl go] HlwA gon, oo wpe} AL
A= TE Fo Hle B7] ol
Association of Retired Persons, 2005).
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Z A BAA T/ B 2 st Hote vl TS fA]
S olgH o)A ge FoE A ¢S Aoy 18
A & AS AR A o et 2Tt FU T Aot} =g
Ao duy)Ad e A Y L o] F5E Fa7F A
Aotk ARV BASE 9y gEL us 2 3gE
IR g 230 3 AA S 2A AL F Ut

32 STAR B Y

(1) - =73

T3 AT F2 B3l AP e Annay oo

)
2o AA, T ]%X—ii

& e TaA IS Aol A FAEL
A&7 o] F5lo] A= o] g7l 7]t ol
ojo] @t =9l e A= ol
1329 Bl 7}7he AAolth T =8 A7 M B
Z7h2 A AA =4 AT 1/5& AA8EL ofA o} =9l Q1T
9] 12 AA3}aL ) TH(National Bureau of Statistics of China,
2012;2011; 2000).

A, AT =83} 27 mEA Frlsta Yo S T
of A% 72 WSS A EY "ébﬂ'&éﬁlﬁ wolgozo A
< @A 18dute] Al @yt o= Ao vste] wj$
wE HstE g & 4 9l

29T g 209 Wzt A

AL

WA, FRRAE AREA R BAR w9l A7 A
4 B2 FYHA Yk AAVE H2E FRAYTD O - %
EA9 AFE o)) =F3} A SojHith o8 SH 43t
o] A1) 191 Q1= 20004 ol e] 2385 HE ol HA <

T 18.5% 2 AAF o, 202530l = F L 46949 ol 2
RAOZ o Aslo] 31 Q1< " & 30%°] o] 2A €t} o]
= dA AT w38 AT X 43 ste Aot 1
U FAE A T =83 AEE FH vlsjA v

Table 2. Growth of Chinese real estate market(1996~2007)

Ping Wang - Ji

Jipyo Kim
T3 fof A EO] 2 FE0 BA BT =¥ 1Y £
7b =& ot} 2eu =7t AA A SHAM BE gL F
29 AAdE0 A E Ui BN R o] FIEE EAG F
29 =33 A5e Aa FIAL w2 AT =83} A
7t 25E AE A Aot

(2) F-5AF A Ao A

T2 199830l AA G FRIEMA T 7)o whe} TA
o FH AHfrghgo] dA mlf B2 $Eo] 2o Tt
NAE EA3 H a1 YT 1998 ~20033 2] 51 Fekol] HH7}
ZHA AL QU E B3 A4 Y 50% 7t EA]QI Ak AW oﬂﬂl
FEHAUT o]HF MR UL EA FHY FYES 5 T
kel 22% Z7HeHA BHER AL, EA FH19] Z}AH-ZE H 3lA|

Atk BA FRlo] A9 FH S A st HIEL 2000~
2003 Atolo] 26l F7FetH AL T B-E HEA A Y
Afr&0] 80%0l 2T o]& W= T AT i £F
o1 65% Hth =2 40| T(Sun et al., 2003).
T A AEHR A3} o] & Fa F
e &2 BASSy 24 A g Fd g F
SFATH<Table 2> 2 %) d & EH F2 ‘:/\lo Hl o]
o], A 59 20031 HEf 20083 7kA] 9] F
& F A ol Gttt o] wet Bgak F) %
A E wEA B JoH, Reik #E Arl
S AHM LEAAG AR 2AA FPo E =40 H
Aot FHA L N, 54 *l?u 443}, 79 714 9] A
T T 2 lfﬂ H3le=
lr-;_ l

(3) =A%
<Figure 1>0l| A Bzo] F=7o] AALALE Q79 =4 F
FTIE THEAI7 I AT kA FEQATE AL BAQ

A FAPAAALAD | 5L TAFNC A ][ FEWAE 35E%) A F7Ha%)
1996 1806.4 3216.4 13.5 2.1
1997 1997.2 3178.4 10.6 -1.2
1998 2062.6 3614.2 33 13.7
1999 2052.6 4103.2 -0.5 13.5
2000 2111.6 4984.1 29 21.5
2001 2169.7 6344.1 2.8 27.3
2002 2250.2 7790.9 3.7 22.8
2003 2359.5 10153.8 49 30.3
2004 2713.9 13158.3 15 29.6
2005 3167.7 15909.2 16.7 20.9
2006 3366.8 19422.9 6.3 22.1
2007 3885.4 25279.7 15.4 30.2
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Figure 3. Growth rate of Chinese GDP and urbanization levels
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F50] ASHAAEE AR - A8 B v 47 g
FEo] 9o FRUAARE o2 otk 7 2YR R,
JERY, AYnYe Fo AP FHEZ F7heka A
T AR HAA A S of ol X AL Tk wEtA (o' T
o] AN ookiﬁzl- E;Q]L o2 AZE Aolgt ;du(};]u:], o]
‘Gd‘%fli ﬂﬁ& M L

=] o
T%/l\l- =

O™~ - H X

TR T3NS A, AA T, AZAR TGS W
HE Ugtolth, kA T A A9 dBH R 4RI|A
AEE A8lde da FE7t e 5 0 BR ARy
T8 AL 2 A $AH R NYS sk AR
Ho 2 QRIIAAES Bshe 2o nig sttt ol & #ld
A = e T3 2E B V|EE T SolA =3
g 205S M A gl et 24o) AL B}
Stk

%

T ABAAEY ] B2 553 AA SRR qAHE 294
ZH(regional disparity), & A% It &2 o] th(Park, 2008).
<Table 3> A HZo] FHAHL AA 1 EHA ] 13.6%O]
E3atA T ) FA4LHGDP)Y 60%7F AFEH Aot ¥
of 4 T EHH Y 56% o] 3= AA 3L Ue AFA Gl th
54 FAE 21.6% BT Biattt tebA dRI|AA =
o S A Es e TERH 2 A AT L T A
Aol HFHA de AYE ""763]'57/4\‘3] HhghA g Aol
kA 31708 A3, AT, ASAE FeE 4R7A 9
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Table 3. Share of three Chinese major regions over important economic indices(%, year 2005)

B4 a9 ) i E] SHEANS | REA T4
T 13.6 41.4 61.0 60.0 56.4
O 29.9 31.6 47.0 24.0 22.0
A5 56.5 27.0 43.0 16.0 21.6
A 508 2R3 ARAAE EY A A% AE S0l LES FE 245 S AEHTHKwon, 2008),
59 Ade AAHLA BTk S &AM BB NS FHREAA 72T AFHDIAL o] 8B EEEL A
HHROE qRI|A] £ GFE E £ e WFES A HEY, Baceral(2012)E FHEEAE o] 45t FFE R0}
T8 3 ZHT T AGY 298 AW W5 g3t T 298 AZHY 00, Lec2005)E TAAHHAS HHE
1 F8EE st JAZA S st o= AHP(Analytic 913 F8EE4 S AH&SHA T E3 Noh and Shin(2007)¢] &
Hierarchy Process)”| 3} @ 3}o] 7] ¥ (Delphi technique), X3}  FollA & FAEEA S At 189 DA Fol & A4t
%G FEA(CIA : Cross-Impact Matrix), 54 %44 (Principal com- 331 2™, Choi(2008)& A= A=W L& o A& £45}
ponent analysis) &7 o] THFE o] AT = FAEEH S A3
au FAEEAE A AHP 71H, datol 7, 2t
FHRAL AR AL HGOR M Y HLFAEE g
ARG, WA 2L ARs)A AR B9 A 4Fow F
2 A% 0 AY Qs oA AR} 28 gRd  FF SR AR QA Ju]A 20 JFS FE
AE7} oA 7123 A AR A Ao B Al &AES AA] ASiA 71E A7 FLH 21 (Lee, 2008;
AN EAS Y 2 oo el B A7 A= A%ste]  Kim ef al., 2006; Kim ef al 2011; Kim et al., 2012; Kim, 2013),
Z3H AL WAL 55 FolA HolHunoz 4 B AT BA A FEI A JRI)A F2 A 9
&2 AR & Q= FAREXNS gaste] nrp AR FE Fr 8UAEE =8 AF, AA AF, F54 AT, A3
A2 § 58114 g} BEAAG S 47 HFE T2t e o2 ol & Bt
A&} 3o <Table 4>l 4 B5o] 127) M4E A o3t Att.
LIFARRNS OISR A A Table 4. Influential variables on reverse mortgage
FAEEN ol #% g F HolHERE HEE HT 2F T
E NS Ye HECE HolE g A& o WiTEY Loy | X 6541 ol =/l QIFtRE W)
APAPCRE FNHE MEE T4 E(principal components) Ao | % =9 3 7
H4E BEE 577 7o)t FAE HG4E AZ 530 %y 0 =9 R 7 R
2 4BBA ¢loH, thz 3] A A (multiple regression)ol 4] xs 0 DRI A E (9%
£} 24 4 (multicollinearity) o] 2418 45 ol 88 241 Z 3} CE I D ﬂjﬁ;“ﬁfﬁ) meer
B3] JAHE LT BEFARBAL AARAR 2 oquag A4 |20 SRE U RES IO
ol BYUFS FEUS POl ok 540l Atk F4 R s xH B
TEAS B A AU TMSAE 22 5 Sled, & ne g | X0 FEBEANAS]
29150) A7 9 AnE AhaA 2FEO2A S FEE | see
ARE FHFE WSS AR OB YA 4+ 9 15} AT msaEEaeise)
e . b PRREETIE R
FHREA GAR dolg BY PRoBE 2R A%
(factor analyis)©] T A EEA I QQAFA & M E THe
BAE MEL HTE o] &8ty A it "ol = frAbst WA =91 A4 Kim et al.(2006)2] Aol A AL M55
U 2QE8A e WeEs AR e Zlo] BH 07 QRN Huato w9l AT w0l i £, w9 Bok 7759 3
A A e Q¥ TE FE HATZAY 28 &7 A kA g2 o7 AU AAASFE Kim e al(2011)9}
AHEET B o] FAREA L AEE HEd FAEES o] Kimeral(2012)9 AFE vig o2 dolgk Au A2 g9l
gto] d W A4S Soje o] FRALE FARL AT JIFRAY, AYF SAVH MR &S, AFF 527
AT AA, o)A A, FJARA Sl ALHH MAE  JMHE AS, 284 EAS 5 5714 FES AT
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<Table 5> 2011d T ALY, THATFZ2A} T4
AHGAEA AL S Azt 243 317 A, AAF, AEA
o tig BAAZ T},

Table 5. Statistics of variables

S kAL L

=9 <9 E4 211

T A B | EEEA Table 6. Eigenvalues and cumulative total on reverse mortgage

x| =9 QAT 382.9 2623 e BEE) A A v )

| =% HTEEH 712 32 1 6.727 56.061

zy | =RARE I S 1288.9 809.7 2 3312 83.662
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