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= ZA3E v|wsle], GWRE FAR, SEMS FHRO| ¢&Ho] =& Ao 7 et
THCHEAIY 9], 2015, FHAIHEA l o 2016 AS1L).

Bo Huang, et al(2010)2)<> GWRol| AlZF WHab7Ex] 4448 GTWR(Geographically

1) Christopher Bitter, et al. 2007. Incorporating spatial variation in housing attribute prices: a
comparison of geographically weighted regression and the spatial expansion method.

2) Bo Huang, et al .2010. Geographically and temporally weighted regression for modeling
spatio—temporal variation in house prices
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34



Eskinasi and Rouwette(2004)= A5t €] AME £
A Y TS Frke| Yol 4HE Y Ao, AR FE Ao, 71E5EA7E o)
£ 7FsS dUiIFY 3, oIF 5 QAR sk RES 1501t &% 8]

hYA

5(2002) & REAAIO] AL vlRk= ANERESE T8slo] Rlo R Hejs)
3 o

of REIARES HUslo] BB A EE B
D-FFEARRS B FRMRE, 93 BIRE, AFReNE, F8uEe

<FHZ+REE>
“-‘-EE"QE ) 237 IHU=E LESNY
] S 3 ELE]
2878 I i iy 93 gzm
£ 2s ] Jasn [ il cosoi ANRE)] sa3|
H :
\Fa8 1 821y ey PIES]
—{Mﬂ} ]w—;i v 254 GOP def,
ETEE) | 2{cH infl
788 51 it
35Ldl i £11Y
: T
|__l | |
e GDP ey Hmsa%
T02

9

Pal
T
re-
0\.1
riot
o
g
0l>
~
o
o
)

RRE ZEAT SUR| LRI FHIS0| TR - 35



2. £3 SV} LIEH K= FQ F6 90} X|of 35
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75.0% TFEOZ T
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7= CEe EEE 7Ef
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NE 12.2% 86.8% 1.0%
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s 17.7% 81.2% 1.1%
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a4 36.3% 62.2% 1.4%
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P! 90.3% 6.3% 3.4%
55 90.0% 4.5% 5.5%
Y 87.1% 4.5% 8.4%
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277 ARSI Qiek. OMHCOIAE ok o] Al o] wlg-e A9 o= 55%
olifelnd, o] ulgo] 70%% Eisle 7ol A Aol HgFTla Bkl ¢
T} CMHCE A0} Feirpe] 434180 et 871t QA1Ael 7Ikke] bajo] 2he
wl 242 WRIEE] el Al 34 7E TRk %__Ec 22 4%7] 5 2 2%7] B9

T3k CMHCE 871 355 EF’—]"‘%EL 3% 714 ’2}% o] IAgsi, nl e
7¥A Aol digh 71di7t £715 o IRithe A AEste] 7HAG 5 Tt KR
Igslal ok CMHCE F97H] 552 B71sh7] flsiM Aldidds E-8sh
367147t AE FertA R2E vlg e 2 ADF (augmented Dickey—Fuller) BIAE 4~
W= 2ol FerbAo] S5t ‘:}4‘1}

FEHAo] X&E o R NYPEl= A9 FEtAe] AOEriR ojofd 4 jlons
CMHCE APdolM Uehts Fe74o] Al 71E Fevbaat Hli’ﬁ}oq drpt &}
o7} JERIE A Tzt o RE i) Aol din] FEEAS] Zgge
Engle—Granger®} -2 358 237} ented OLS 5 47Fx] AlF= 3ol eJsl 37
gt} CMHCE 7iiutiolld] Wtsh= 371K] AR Fe7EARL 471K AR adols 57
3712 FHH S IR 1271K] A3 T DIV A7 ASE Hol Bt E]
735 sfal, 271 oldolM] g7 ASE Kol &2 59 J41E skl itk ]
B7t HIERS] o= AR Fagh BARCE fenRt 29| HAK1. 290)E
71802 AARZES Ad7dsto] dsial Qo CMHCE YAIES] 71kke] wislol] whe
& YRSl ] 9ol 22 44271 F 2A 2w7] B¢ dARNS Zshs el Bt
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E3-10 | HMAQ| 7|= FEW7IAS FH517| fIet AZZEH

Zh SOl oo, 2= E 8 7bA I JHQ Kt Y THME A5 & RIIX| 22| §)2 CPI AS201M0)
ory| =™
= o

@ I™™ £QFE DH(Classical demand driven model)0]| [}=2H Z=EH
|

AR 191 7HXE A5 +F,
4

EH7
54 D7IX[O[AH 2 A QI F0] 2lsh ZAFECH 7PYsk=C, 0215t ZH2 Muth(1960)01| 2fa 7HEE| 1,
Mankiw(2001), Gallin(2006)01| 2lalf &

@ EA| & 2(urban growth model)OilA] FEH7IH2 B4 244 HIE, EX| 71, =A| 722 offdd HEo
ekS HE=CtT 718 (Kahn, 2008; Mayer and Somerville,2000)

@ A 53 2(borrowing capacity model)2 71A|2] X1 S20| H|gH=(0] U0] FEHHEHIHS0] H20|
OE2S 2 & UCE A =TS HF0 FHIIAS FH6k=0, 263 27|, 54 27|X| 22| S8
1245 I2|Z ABIOH0| ZEHT1Z40| 30%0] SHESH= XIE FH(Kiyotaki and Moore, 1997; McQuinn and
O'Reilly, 2008)

@ S0[E2|E EH2 9| 71| 2SS RF U

AE: CMHC URXE.

M FH 5 2| 2 el M=ot S8 - 95



2) FHLiCt A=I23(Royal Bank of Canada)?l FEHAIE XM 3T
(Housing Health Check)

Mt 4823 (Royal Bank of Canada, ©lst RBC)S| FEAPY R A=
(Housing Health Check, ©Js} HHC)= FEIAES] AR 5 EHPS Z7|9
73Hslo] QPIEIQl 23 HPS SIth oA e PURRE E8ola, FRE
oF ZRIEA FeAP] et HAAEE AlEsl] Aol FHAPY F X330 thgk
73AIEE 7 EIE Algstal 9tk HHCZF Alashe RARE2 38 77| Zxet U
AR IAPE e RFESH Al 3099 FElest 717 St SAsie 8 714 st
o RS o] JNEE xEEoIth

HHC= FEAE &xet 39S FHlskA RYEEs] fsi diEs
(Dashboard)' HHE 831 X &S5 AlFslaL Y=, ol 9 XE=e FEA
7 EA oigh ehstal JEt 27] AR A1S Aol ofgths & a18gh Aolck.
HHC:= tAREE & Fa FHAS X185 BUElGs, Juid, H72A Al &
W Rzl tigh gAgt B71Ee AR AABIAL itk diAlRE FHe CMHC

3
o} Zo] AREA S 83 FEAG B g9 50| 8oldt AIRE Eol X|#sfst
o] FEAVG Jge] FelR AHE AAtER R]F It FHdE B3 -8 B
gelo] Bofslal AlFRA S F3 BNl vlsl AR oz wofdl 4 Qlvks S
71t

FEAVS F71E 219k HHCY AlEe FeiY &l (affordability), =iz Al
B, w8 T g, 39 oY AEe 2 FETd80)d (affordability) 2 A
=2 7127} fRlEe ERieh 22 3Rl AP AEHIAE 7P LERE A1
o, 7kt &5 o] AZIAFEIES E85th AlFE AP B AEEs deixt
the] TUAL 8|S (Sales—to—new listings ratio), ZFejo] HullEl= d7ix] deje 717t

(Monthly of inventory), YthFe] JAES S8}t =98 I A HE= A 1270
B o] 5¢T] xjEelE(Real 5-year bond yields relative to trailing

12-months average), At 1270 Ft tip] ALE, &olvlsg, A9l A+ Ik
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55 €85t 35 T X#E QT AQlg njdnl 8] 4~(Completed and unsold

o o RS
units), A+ AAF A2 F FE £E FY FIER FESI] 8L

32 3-6 | RBC2 HHCSt £SLAIE FLIEY AEE

Monitoring dashboard

Affordability @ Q @ Q@
Resale market balance Q ] @ ] @
Rental market balance Q @ (@] @ ]
Interest rates Q Q@ @ "] @
Labour market ] @ @ @ @
Demographics Q Q@ @ @ @
New home inventory - singles @) @ @ "] ]
New home inventory - multiples QP e Q (0] @
Homes under construction - singles O [ ) 0 O 0
Homes under construction - multiples Q Q Q Q @

@ S0 GAE HHS sl 0 BSHEC 22 79| !

4 OFZtel AN HAES! sl AW HSHCO 22 79| !

Q SARY AR L0 1, SHSH /R0| SiS

Xf=: Canadian Housing Health Check, RBC, 2018.08 http://www.rbc.com/economics/economic
-reports/pdf/canadian—-housing/healthcheck-august18.pdf (H&AE 2018.6.1.)

T} RBC BARRE 9)5ai4o] ola) ZejAgo] 2 Hﬂi—}— Aol A
ol oJ3t AL Wole AR E WAle] Feixa W7} BE 2 ojn|E 2x] 2o

= 9} ik whE, o o2 Fiuchs 20184 19 LTVDTI A% wsla Qlsjod
ZeiAa S Aol %7}3}%3], o] Wt 7lEe] FET ZeA H7} Al

HRR FE 22 B2l TR Nl M9 53 - 97



3) =9 SHMA(Strategic Housing Market Assessments; Practice
Guidance) &EX|E!

=] ‘=71AZAH7 12 A) Al (National Planning Policy Framework, ©]5} NPPF)7)’
© 159 H(paragraph)oilM R|H9] el Q S gabs oz Wdgt XY AlY -1 9
Je8e Sil xlofe] AR GolA 58 AP B} €98 B95 e, ol 5
73, 26 a0l i Wk S, Nepeo] e Aol A% e 7
P BEE Sls W S Yol Q12 Rl B wIzF PRI e 'c“>H°F sfe} 77
QI A, QI o], clvel BT vt 52
sk F FEot TE wolsof T

K|9ALs]l9} RWEAFR| B (Department for Communities and Local Government)=
SHMA A8 XX (Strategic Housing Market Assessments; Practice Guidance)&
W5 X|9e] Feire E FrIske 712 Yl disl == Algstal ek A1
Atelet AR = SHVA A& RIEE Sl A7 57t e digh 7 a+¢f
| 7 ARl Aksoz FrIst & QInE K|k
FEIAEE] B 71s= B AR o= ofsfstal

X
7Rt 4 Qs 71E ke Qhdiskar ok

>~ >

>

N

0
F
X
ok
2
Ra)
_18
ruln
i)
nt:%

[¢]

7) ‘SIAHEEMIENA E  F=ol X|FARE|?t X[BIKIX|E(Department for Communities and  Local
Government)?t =7} A& &3 ZE X|EN 2ME Sl FMO| 7|2 HAS HRsiEh HMo| 7|2 §

8) National Planning Policy Framework paragraph 1599 ¥I2 Wge L1 22

159. Local planning authorities should have a clear understanding of housing needs in their area. They should:
prepare a Strategic Housing Market Assessment to assess their full housing needs, working with neighbouring
authorities where housing market areas cross administrative boundaries. The Strategic Housing Market
Assessment should identify the scale and mix of housing and the range of tenures that the local population
is likely to need over the plan period which:

meets household and population projections, taking account of migration and demographic change addresses
the need for all types of housing, including affordable housing and the needs of different groups in the
community (such as, but not limited to, families with children, older people, people with disabilities, service
families and people wishing to build their own homes)3 caters for housing demand and the scale of housing
supply necessary to meet this demand prepare a Strategic Housing Land Availability Assessment to establish
realistic assumptions about the availability, suitability and the likely economic viability of land to meet the
identified need for housing over the plan period

Xt=: https://www.gov.uk/guidance/national-planning—policy-framework/plan-making#para159
(H&YRt 2018.6.30.)
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SHMA Al A1l atze X 27} Saske 58] Al #7he] by 2 =ale
olefe] ) 4a0t Fhgo] Wask x| wAlS wetslel Axl FEte) AxlE S5t

= Zlolm] Fe 400 ofnj AZYRE 5ok FE) Aol Bag Zow o Hi
Ax) o] w9l o 4 8 wiET 18 £55] 99 33 7S ojula
SHMA 418 xJ2l0] w2k x4 H3e SHMA RMelA xlode] A7 5 428
A99HE, $99 2 Q7 189 FULas BA 2ns xawsﬂolc st
PPS(Planning Policy Statement) 3 o/ AVt w9y} o], 57 Lazre ‘<] x] 2
sl ST Foll /R 4 /) 0 o T - Aol =

i FEjo] HojE BEY B ohe} NPl g
ol B 2ok Felo] A% F9 AFRE B

RIPR] FEA 7k Ae) wiskE Widslel A71H o= Al Bt e
solof st ASR|FE 5 57] BrhE Wshi Yo AR UW 5 PR
el Bavk AhE gele] wstol] uteh SAI2 SHVMAZ WKk Ik

w5k RIS 37H0] Tl Bl FEAPEUA (housing market area) & IS}
3, olF Wlet BMe| 71x Bl sk gl A8 4 FerEcle] Ho)
t 7b 40k BE §9Y T ok AEEe] ofs) HE XA Ae o,
RRFEo] Ab= Rlest AP Alole] Fa 71 A wgslaL gtk Wb FRE)

9) Housing need; The quantity of housing required for households who are unable to access suitable
housing without financial assistance.
10) MESIR %S Feie| K3

[E-ymm
== M= g
N kI —x
o ool | POPIRr B IHOR ORJE 717, 7 25 48 7Lt 78] AP 2ie 7RO KA
orzist o

Bl e

ZeEl(It2)#H(Housing(Overcrowding) Bill) Off 2 ‘B 24 4~(bedroom standard)’ £CF 2hst
ZE

= Q
ol max | B B U2 OfeiE ZR(IURN 2 2 Ee)
== (=2, 0fobF gl= MBS, 2541 012 D2 HRISO[ LI J1EH 9%, 243 3Rk 29
7| ot

o| ol

oy rO
-o|uin

[

T, =
EREEES

RS 2], 278 AE0 BE5 7179

NEE Ee | ¥ 0iRo2uEo| L

Xt=: Department for Communities and Local Government(2011). PPS(Planning Policy Statement) 3
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PNE: s
FE JHALE FEH JHAOl | RN JHAS OI1Zo10] AIFO Jlttet FEE AIY K FA BMUE MS
Hakg FH XL H|Wolo 71 £&0] 36 HE Hg9E HEE + W =

p— ARG 01, 4E7H Y SHIXIS) 2 S8 S8 ¢ J120) FES Ol
Closst 2010 tiet 7t 2E 2EE Tt

rr

A=: https://www.gov.uk/guidance/housing—and-economic-development-needs-assessments(Z& AL
2018.6.30) Mz

§ RS AV Wl A Aol R ool T, A, BA 4L D A
75 Ty WARE 7 Helolel @ A& Ash
ofsh ARPF NS AshE AT 4 UEE P WA THokL IPfH B

A A Bk 24 WEE olsk golsio aet

B 2
é e >

H3-12 | SHMA E0jx}

|7 HEESE
s X =08, A=, 4N N, V1Y M= S c HE T

- 7128 o3|
=N

- X% e o A Tl

201 HiF 27
xe} et 7
BX| TN TELY

e - Kigd 9121, TA|, Of E1t 22 C12 K|% 22
- 2EM SIH0l

- S2E YCAAR

- iR U B F2I

Xt=: https://www.gov.uk/guidance/housing-and-economic-development-needs—assessments (R&2XE:
2018.6.30.)
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Hﬁtiéﬂwkwh%ﬂﬂ‘vaWﬂﬂ T 571 9 71 sk

o ¥ o

=
=
of g} el SHMA ALSXIRIE HabHQ) nlg) Feisg 29 98 x| e A
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ol
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H3-13 | SHMAQ| T &=

Erm aALS T
1 TR 93 ZEH A QS| W SIXf HZ AE| =X
2 | 3 220 23 T Y 71 UH TYKsS T2 Il SNl FUNY 53 24
3 | oEn euws MEsE oY & 717 4 =
4 | ZE Q0| ME XY I & £
5 | NI 7Sl FYS LRR ofs DjAel 717 4 £

6 AEOIM QTE= O 71 & =X

7 | mes Mys 71 FHo 32 £

8 | 5% 77 21 Xd 717 189 FHO) =9, 72 I2X, Hojel, HAZ 5

Xt=: Strategic Housing market Assessments Practice Guidance, 2007 IHEZ|

SHMA HERIHS S1kE Al 71 SleliMe A1 FEAge] 748 84, =5
Sk a1, ofsiEARI] HH, F78 Aol diet AW, gl
3 7% ARG Soll 7TRE _F B7E ol Fomof de AT K&
3-14> F=x). =3h AEXFe SHVMAZE FE £F 73, AEFE(affordable
ARl B e obd A 1 3 Uies 2Rl

&
<]
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a
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H 3-14 | SHIE SHMA 23l A

75 AT}
1 o XY WoiM= XY FEIAES LtE LAo=z FE6H0F &
2 s % 3 2E & F 92 12F AIY 240| 0|R01M0F g
3 ZE 714 ANE HITT 2 Ola AKX FofooF &
4 = % "ol Ak2E 2E S Hofol| theh HHO| MAI=0{0F &
5 7P, HH & ZE20| Etgoil JHUH0|H SHe HAO=Z O|R0IM0F &
6 S0P HIle FHS Qe 22| 7Y 2 WHE0| ERAE00F &
7 Bt Znte] DLEF HHOIE oSt L8 &0l ZEE0joF (East 29)

Xlz: Strategic Housing market Assessments Practice Guidance, 2007 XH&Z]

>
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X131 4 SHMA 4 ZRI 27 @) 5 AV, nlel 8] AL, e 4,

T2 EET AR I AP Fsie] RE o= Qe Alet
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1o
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AR B, FE A, 295 H AR, Y 240 Ak nj FE Al

o dAsiME nl o B X3, T F40] sfEofoF P FE 49 ¥ o]
= A FE g, nE 8, HAEFE 8, MAE VY 8, FY #Ho=
TEET T3 B ATY FH foE VIEYS, 2T, aeUF NEAE &
B 8 SoE EEHY A7F FE, FUHA9 FE(Intermediate affordable
Housing) ¥ ot 5 ARRE FAITY FA<t #Hgt olnE Egtskal
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H3-16 | SHMAE I8t 2 HIO[E &4 X &=
42 | Eedy ZQ M0y EX ool &=
o = o MiMA CIOJH, SHFEONS) &7 FEE oY, o, 7 V1R, BE,
"7r_—rl°oﬁf FEX|, BHIANHS) S5 Xz, 84 | 22 120 5), FH Hee ¥ 7 UES,
012 ™ =M X=2 OlF o7t & 74t FEX|
£ | =7HE XY | G FH JHE AL, XY HY Ve 2 | 22 S, T 2F &, XGMMS
9l 4H i e = et HR 7IE, M dF¥E
I8 2F L | =& B/, 7I94IZAL AIGH S8 | Y E2E Z2EAEI0Y Y 2RE
BH | 18 x| RE Y =SA ZAL MAA HOJE £2 I
ok
== W2l A, CACI W 2245 Xz N -
AS 2 49 | CORE 2, 22ARN) +o oty | 55 ISR ME 271, B89
A=, X9 ZARKIZ =
HZALS|FEl S22 (National Register
of Social Housing), F&i Hzf =7
=7 M £Z(Housing Strategy T, fY, R & FE FHR0| OE XY
T ° Statistical Appendix), THA| W F=HX] 5=
4=@l(Regulatory Statistical Return),
= HMA, F 93] I FE S
515}
=< T ek NROSH, HSSA, BPSA, RSR, Zi1! F-EH
2 Cem & XA}, Decent Homes2| 2 HQ U QX|E 11 HHE
#a i N
MIMA, SHE =8k MHIA, XH SA Z0F
3&TH 3 g2, h E2 28 SE4 FE, | SR FHI S5 FH0| 2ixoks /e
38 AMA HMOU NeSSZ{o|MIA HE XY ESSI
HEXRAL
OHoH, cH EX| S5, B3t 1 WAL iz, 72, R L /X0 TE B
HIE QUHMH|A A HE, HSSA =8 714 ¥ dti=
ANE =EH DIk JKRE HEE 7R3t X(n) JPR 2EE 02
2y | 5o mc =5 X2 28 © T Xl R AZE
5—]’ I'S oE 32 Z}
st e HMA, K B2ZA FH I 37|, gy
e | O = =o|5| | Z=EH MOg [T 93 U x| A
oy oAz 7] =& Xtg, NROSH, HSSA, F2l3| | & HRa, #2, |} A Xl HH
== gloEE M A=, EX| A SEAE, B34 | H0H, 15 & FE HeE, /12
J—,_;?;' S AL, 271X OE 712 ZAL S 2 fXE 78 35
oHdo

X}&: Strategic Housing market Assessments Practice Guidance, 2007 &2

AR K1Y HR7} SHVA BIME ST s Sloll AXE % ool xlele] 5
4 et PSS Fel0] A W7t BN el Hk ol T 74
o] NPH ThEw 7b7h ARG & A A A4 7 8]§ T4 GBS
olale] 7he] A% ixlo] @R vlxle agle] Aol ThaErke A wdE

HEE ZE 43 B2 B2 2 Mot 53 - 105



AIolk Fe 58 oS el AHHA AR T At olg Ths

o Abe FEL o 2o

- R 42BEY) = =R 1T U YA A JTIWIITHIIE I8)
B3-17 | 80 59 £2 $HS I3 AL 7Ks3t H0lE 22
TE HO[E 8=
AR 71 Y YA B4 J1E | A} S CIOE, YA 540 OM 29| LaXt Jt7
Yawie ML, B T8 ZA, X T S8 8
JEt 28 Fe S=HY, X M2 U RSL U O/F B2 S

Xt=: Strategic Housing market Assessments Practice Guidance, 2007 IHEZ|

- Ol FE $R(5Y)= A7 717 HHEIZ BT AROIM U2 0 ES YUK Rats M7 717
HIE + 7IZ Jh7 meg
E3-18 | Of2f 58 £Q £HS 95t AL J153 HlojE &=
e NEES
A7 71T BN 5Y) HMA, SEH B9 He

Aol Fei2 0 s THEHR| | AR Ofof @ HEOl HA JH, SEH R B, 2IIX| thE

2= A 717 HIZ He RSL 2@ He S

JIE 717 mey Fo S=x9, RSL 52 B, Yxlel ZAL

X}&: Strategic Housing market Assessments Practice Guidance, 2007 &2

O

Hel e A

O

EES

T 78

O

S

7183 BT Y= XNAS 7170t HRSHD

0l0] ZENf+ Al

1o

T ABE MYPET AEFe| Mt EE AT 72

_r__ll

()

—1
=]

g

i

1) 45 XM= 71171 Q1 81 A X0 oL Yohe
AL OE XHoXE elHOIRl BE 4 U, Ol={eh X0
0213t 7HFgS MHE U= AFHO| Ofsh2ARle SHMA EHOAL|

O 2AXEIL YAFOZ HIMO| HIA|=0{0F

=
=

St
=.

106



H 3-19 | X2FE(affordable housing) ZF

B

{7

U X

it}
=)
o
il
P s e )
muv mo | K 0
H | @ o
BR[| | =
=) N | = o
3|2 e &
or| = |<|z 0| B 0
00| o |Ek |~ __ | TP o
o I T A A
= =oll IR I [ R
- =4 mn\ = %) 1%}
A A R N R
o- | o | & | o -
20 o] &0 B | 5 <
o Ik | OF o1 R0
0 | g0 | ™ o
=3 I il R
| D0 | K o
H K | a1 Ho
0 o
T Ho
ulo =
ar KE
K il
3
i =
K- =N
w0 S
K
1 i - m__..__
% - Kb | o | =
~ mo | w0 A0S =
Mook B |R|% Lo
| o F P 2| XX
&0 S| 5 |F|&|a
o R =
oK
i ||
o K
ur o o
<] i ~
'3 Kio

X}&: Strategic Housing market Assessments Practice Guidance, 2007 &2

=t}
=

| g, o)t 2%

SR

= X
= SHMAZ} &3} 2+

& AP §7HSHMA)

bevl, 9% %

S|

Kk

s

2
T

i

r o
o

I

2 7

=]
5
x| 3

£2 XY

Rl w2

A7}

oM X[gRRxRI

S|
=i

9l Hek

ok EA, AR

Eis

£ AlE

S} AR S R

e

o1 X1

M5

il
)

&

TR

s
ks

o A, T
7120 F) S3 o

S oy
Sia

BEE

5

A H|Zof o

el &

15

=
ZFEiT} v

=]
=

A, A

7

s =

ek

o &

5

ofpy
"

o

%A

]

_]
s

= Rl

x7

3

3T

=

I} Al”lof] mlx]

oAU, KMARIEHI AfslE o

=

31

le o 274 Re=2 g8

S

e Bt

107

Sk .

==t
o

M3y FH 2 e 23 Il MEot



J8 3-7 | H SHMA HM A

Fig 26: Comparison of 2016 age structure with 2041 projection and 2016 structure re-
scaled to 2041 population total

250,000

200,000

gk

50,000

100,000

Persons in households

50,000

0 10 20 30 40 50 B0 70 B0 90+

====3016 = 2041 projection 2016 scaled to 2047 total

Tahle 9: Net annualised requirement 2016-41 hased on household growth and affordahility

only
b 2b 3h ah+ Total % of
total
Market 10,976 3,910 5,244 5,270 26,399 48%
Intermediate 4 269 3,030 2,106 1,041 10,446 19%
Low cost rent 14,674 3,750 191 140 18,655 34%
Total 29,858 10,650 7,541 7,450 55,540 100%

Xt=: The 2017 London Strategic Housing - Market - Assessment(https://www.london.gov.uk/sites/default/
files/london_shma_2017.pdf.) (B&YUAE 2018.6.30)

4) 0|=22| XMo|FeiZ4M3i3|(National Association of Home Builders)

AnjFeadggs](olst NAHB)oM= FelEAREd HloleE 196195 € Al=ist
Al glom NAHBE Y- F-33Ha=Ald 2= ﬂ%’?‘ﬁ%—%%k, el 5ol ohgh
=]

A 9 dIEFS W3Folal itk NAHBE th oF 40099 FH3IFUAE thdoz
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The Long Road Back to Normal

~ Relative
Rank Q4 2017 ¢, Normal

B Bottom 20% <65%
BN 20% to 40%  65% - 77%
40% to 60%  78% - 85%
0 60% to 80%  86% - 102%
I Top 20% 102% <
By the end of 2017, the top 20% will be back to 102% or more of normal production levels.

The bottom 20% will be below 65% of normal production. 4

L]
N
Y
&

AE: NAHB UiRXAtE

NAHBE= 5583t optE 5 35589 Aaad, 8 AiEe] dEX1E Al

gz oy sk Ak




H 3-20 | NAHB FH 352 ¥ OHOHZ =33t

. 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
= ARzt Oj=x|

Housing Activity
Total Housing Starts 928 1,001 1,107 | 1,177 | 1,207 | 1,248 | 1,286
Single Family 620 647 712 784 851 893 943
Multifamily 308 | 355 | 395 | 393 | 356 | 355 | 344
New Single Family Sales 430 440 503 561 612 646 690
gz;zzng Single-Family Home | po5 | 4335 | 4627 | 4828 | 4920 | 5011 | 5137

Xt=2: NAHBEL|O|X|(https://www.nahb.org/, &K} 2018.03.07.)

=]
-

J23-9 | NAHB 32 333 o 38 XpH S5

Multifamily Housing Starts Residential Remodeling

Leveling off )

Thousands of units, SAAR [ 19952009
550

Billions 2009 USD, SAAR

331,000 “Normal” | 185
308,000

35500015
305000 12 w0 (2017 05%
386,000 -2 2018 1.3%
017 302,000 2
_2018] 372,000/

Year  Percent Change
2016 23%

400 Avg=344,000
135 Adjusted
201804:
10% of
“Normal”

2016Q2:
120% of
I’

“Normal® Actual

10
200 76% fall

Trough to Current:
100 4hQ09 = 82,000
27 Q16 = 397,000

+340%

———————————————————————————————— 60
0 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18

el
At2: NAHBEH|0|X|(https://www.nahb.org/, B&YALE: 2018.03.07.)

5) O]= HMO|=7HQUH eS| (National Association of Realtor)
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12} (o]} NAR)olIM= 3] SldsolAl 74 72l At 9 3+,

Y 5 AEshH FANASY AR, A ARt 53 1 9 Feed

o
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o
(2

Ahe 52 vleo R Alme Wi, Ak F91 Fe A, FEEA Al AR i
B, S B9 FUbAT 1801, A F9 R L 9t woINe 5
R} BEak APl Wt PelE KRS Ywsh JCHENLLTE, 2018)
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oF 0] Fell X|4>(Pending Home Sales Index; ©|5} PHS)= A ©9&=Fd,
Y FEAt AloRE 7Nk ® slof, FE A AR XlsEE E-8sial itk A Aol
T Ak B 1~27114 A3YE7] wigel, PHSE AaFe Fuliofl Hisl oF 1~271
o Adske Aoz yehdth
FE1Q)8-0)/dx|(Housing Affordability Index; oI5} HAD+&= & UREEQI =
714 €l 7 &5 ARE HiEeR FHHEUE AHH0] QIER] RS FEcke

= =
AJole). HAE 1008 7502 AU4E FUERdEe e Seo] A\ 2o}

3

AAIA v 24 (REALTORS® Affordability Distribution Curve)& A54ZH
ek 7bAel FE S5 JAERE Zolw A HiE FH4(REALTORS®
Affordability Distribution Score) = ©| F8 & Hslslo] 1= Aot} 4=
TH 39 TR 1lgold(Metropolitan  Median Home Prices and
Affordability)& A1 T Fe 9 ZenjUd] B HF FH w714 S wkgsto]
A FAs sl 283 A5 Uehdle R|zolnh. 173 A F9 FEvHA
9 27+ 271X (County Median Home Prices and Monthly Mortgage Payment)-&
ul= ARR|ERALS] FA FevEA FAICE @A B8 22135 %, 4.2 % 2 5.0%)E
710 3 A7t RIIK|AS FAERE o] 2Vt

6) M7IE2 0| FEHAIE 5 ZITh 2 HEHZ X[AH[13)
(1) HDB(Housing Development Board) @] Z2F¢ &3 £4

s ZaFdel =9 Ay AR 283732 MND(Ministry of National
Development) 4t} 85713401 HDB(Housing Development Board)ollA &5}

Utk HDBe 7|2A o2 558 A3 A=A (LS, Yol, AUy, 787 5)

13) HDB2t URAS| Xt2E Eot0] X

Y ZE 43 B2 B2 2 Mzt 53 - 111
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BEE Z3olo] A B A4 dloleE Biotal dEshy] wizel AHEx
A W] 2 e g aelol= A 9A| 7hsoith T3 HDB=
B EX7EZ2ANSample Household Survey) & E6f 3-35¢] AF719]

HUSLENZARE s33st] ZA FHs 18et 335 3a= flol =9

N

Nowe o
o
=

1 ol

)
Ho
SN
Skal ek

HDB+ ©]9} tj&¢] RFS(Registration for Flats System), BTO(Build To Order)
55 o AYsk A4gw uoksta itk Aoll= RFS(Registration for Flats
System) & B3l At 35S B4ty Alo] 5= 71olA] oy 213E& wot o5

% o

m

@)

o)
N

i

O

55 2o Q5 Folslal 9XE Jdshs Whlog A& E FHSIIC
1990t HDB 4= 87F 37I5HH Al7|oll= RFSE &85 tite XS 71

sttt 1997 otrlot ZA| 21712 Qlsl digF nlEdol TAYsHEA 20021 FE
BTO(Build To Order)2h= M2 3558 3394 =

At 2 ARXRIE AMASHR oA FHE Sofl £ dlordS 55k A
o= FE ofp]FaijRks doFdA] AleFa (Downpayment) AlERR] CPFoll g1
sfloF gtk ook & HDBE 7t BTO ©AE 85 Jgﬂom 597} & ORI 49
705 i 7ol shalin] 2hgo] o]Fojzitt BTOZ w449 a5 AuAlg
(Resale market)& &3l A7} 7k, ol2igh 7ol HDBol| o5& o= Al
=2 510] HDB: 7 225e 578 A4S U AAZKS wlolslal 225 9

BIGRE 3 BAsher| o|F Bt

= = O

o
re
ﬂl-l

oll

A7bEs wigFEio] £ BAM L Fh Qe FAL MND(Ministry of National
E7]13421 URA(Urban Redevelopment Authority)ollA 3=

Shal St} RIgSeie] AbARl 8 FAL digR oz A F4 Il 335

8 =95 Aok WA o2 o|Foj7itt o]F Il URACIA = 10ErtT} 371%Q1
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ZAEAIR ] 2AEAZ (Concept Plan)<&
BE Q=] 7t 7R E RgFE =8 AR $83F 9T sl itk URAE
HDB 33589 ARRAZR ol sidotr] B Qg W9FEe] ey Fxls
82 FRok=d|, UgFE AA B A dolHE v R Al 295 o|ES
9 WHIte FAsial Qi

URAE & o Jdsh vgsd ojm A4g A4S QoA EXufzt Z23H)
GLS(Government Land Sales)& 83} GLSEAIE Y& A7I7F 249 g s
(confirmed list)@F THA] 252 oAB|8 R (reserve list) 2 WM, EPFHFE] €)= o
Bt AR A 5ol o] EFE BX|2 3N Uzks BolM IALE A7gsERI o
H|RE O] eix]= n|g] A= 7iE JERREe] AMEA JIEARKE AEL 4= it
URAx= GLSE B3l TI95e] 7UALE A7got &3 9 2 tPlx] Be Z2AIAE
Badk= 5171 FAjo)7| wizell AR (elld) wlgseo] 3goll tigh RS AARES.
2 gHskl e 2 ol A F5E UgFHe] SRR FE5A 385k Ao
7Fsst

URAE 7712 RIdseie] Ajzis =381 Uykanl(en bloc sales)®] 57715 99
St AAE Zsds A mjefsiar lof AiES B3t Al HgFH 33% A
o £ &4 7% 986kl ik w3k Aol obd Z7HAPH(open market)
oMe] Rigse] Az tlofe] 4at #A= URAOIM 3isk=t|, 7 IkF S21d A o

H dlofele} FFER QI IS vle R I A 332 T B

o
_?L
=
rO
i
-

%
ol
‘IF
jin)
o
2
D

I gA w7 A R

—

A% (resale market) 8] WIEARES o|2ist JEE vigfo 2 SAEARFS Y2y o] 1t

Ao A £ AR L AR oR 335 7o) 9L vl Hek 59,

HEE ZE 42 B2 2R 2 NS 53 - 113



BTOS &3 Alvte+w &% E£3 HDB7} 213 Alstal 355k7] wlZol olof tigh
BEE Ao s IE

J3 3-10 | HDB2| BTOHE OflA|

Upcoming Sales Launch
Find out rmone about the locations of the BTO projects. conming your way.
Please note that this information is preliminary and may be subject to change.
Build-To-Crder
et oF Lt . Tow.an_ihll : . Estimated No. of Mew
(Click to view map of site) Flats
MNovembar 2018 L] T
Sembawang (PDF, 1TMB) = Z-room 3o
- d-roam
= S-Tooam
Sengkang (PDF, 3MB) - d-room 330
= S-room
Tengah (PDF, 0.5MB) - 2-roocan Flexi 1,620
= J-room
- d-room
= S=room
- 3Gen
¥izhun (PDF, 2ME) = Z=room 456
= d-room
= S-room
Mature Town Estate
Tampines (PDF. AMB) = 2-rooan Flexi 1.080
- 3-room
= d=poom
= S-room

At&: Hosing Development Board (https://www.hdb.gov.sg/cs/infoweby/residential /ouying-a—flat/ new/bto—sbf,
THYAE 2018.11.2)

=3t URASH HDBE 67§00l 31 GLSEIAES Felo]Estar ol 7iziol] )
o

H(reserved list) o] iX]:= 78 7NURES] Ajts HESH] FR7F RS 24 7
A7¥Ao] =23AY APEart SEshal dE= ARl 371YEE Sl Bixl

o] $iat Broz ZEc
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O] Qlof& URAE tlf #7H2 RFFEAPEe] tigt 714 9 dis WHE, Aad
T ARE, FF U 3w P =%, FY AL BT SAHE 59 AR Tl
Ei% Qi7ko| :6’—7]15 ek AARH dYE S REelM IXEE AlEsie]
AHRIE0] A FHo| HIED & A silon, FHeh 74 3l AFE flsiA Al
nfo]32 d|o]e]E REALIS(Real Estate Information System)ollX Algskal {ict.

a213-11 | A72H7H27H K|=9t REALIS 512

|
L= QRS e RN

THE SOUACE OF REAL ESTATE INFORMATION

iy

At&: Urban Redevelopment Authority (https //www.ura.gov.sg/, BEYUXE 2018.11.2.), Real Estate
Information System https://spring.ura.gov.sg/lad/ore/login/index.cfm, &YXt 2018.11.2.)

SAAPS Al =AY} o] IR o FA0l T 0}71] /\}QQL} GRS E‘.ﬂ%’%
7F Aol gPgE]o] Qlof Egoll Agte] e REEE EAIR
eH= F8 ARFES Al GolM Fadt 2718 l%‘jﬂi Epgsto] ﬁ’é’\%
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B4-1 | Mool Homus 23eol
B Moy
Y, QUAx, BY 2Y/H, FAEE, HAIZAE, BRI, TR,
oss s LR[S, L A AT QRUEA, W S) TARCATO| 73] XTE
O(_‘é: i O‘E)LE Yol Az, shE, it g71ete] A2, =& 1SSt A2, o2 SH
o A2, 21 RAE CHH| 7t HIZ, 0§ CHE| HAIZH HIE, 235,
A0|2
TaE
AT 2 RAOHLEZNA CHH] 27t Hig, SS0IE #, 212 OHEI A g5
(EOOE) £, 22 OHIE TAPHA &8, 38, BHE, Tolfdle] AHal, &1
AT R, XAl F71= Ho|
d4&7 9 21k A = Ct =20 arw o | A = =]
2005) YHNWIZKI, B, BY 20t SIS, WS o, =ac
A AHe|, ZEmel A2, = TPHEAFC] M2, F2 JYRIG
de=F M2, Kot 2|, 22 2|, AR 72, TRl 72, OtIE H,
(2011) FHAS THH| 271 Hig, XAG9H9RE K1+, SSE2Y GF, 109 Y 017,
HUHOI o8, MRS =
= T, ©TTToS ©

Rz 2d(2011)8 st TH+d

H4-2 | My9i7e| 02 Z3eol

E Ty

OIZY OHLE ARt 4, 8 OHOHZ M SV, O B7k8, HEY Sk,

MEE, 018F, FER2010) | = MHO7I S7ks AR Ha, BXSEY, OIENE Q57 4%, ZeiF
Wl k8
2ACHE, SEH014) YROEZ2), 0 IZiKI4 28, ZMMRIX:, MNCHIESE, F3 74
SE e R, S2EF71EA Bl X
FER, BXIz(2005) OHIIE OHOWZ[AX|, S, tilZ &2, FF FQ FHHE A oo
=EH ZAK|A ZEHZHA O|& 1 —L St AHAJ|=SH | =St
E'IIH%I', égﬂ(2013) TﬂDHDH7|'—|X|T, Tﬂl_-IE IJ017}.AEﬂy CDEEI, 2-_}-5, ojlo I:ixl_l_y odET

THRIg, AHINSEX|E, O[22 S CiD|#HS

AR 7R 523, 788 W, FEY] e Bl 3 Hig
So2e B7L FH AN o] E7H 5 7H4 B W, Al ¢, 2R 42
S BT ¥, ofE HYE 50|, FARAFEA HeEe BRI A, 4



ARG AT, I FHTe AT, Skt Fol ARREIT. FAAYH HeRes &
g, g, F7ISERS, RIS IRS, SHFTIRG 5ol ARREIRlon AR
Hols 22 g 2 S o) weE Helsiel Agsiglt sast dust W
2E A7 Y 7k ke, FET B HAE Qs Anze o] 2o
Hlg o] AMgERIc)
H4-3 | Md3#oo| i Ha
T 2EH
X =4 7t HEEU7L 0HONZt DHORZHER|S 5), H2(FE, OX| §), B™E, H gl 5
FN &4 EA-BEMN0| Ha|, XTEN U MAX|te] He|, o2 FAne| A, sFE S
4| adl, &g, 7S, AHRSEXE, ST S
Hx S A X, FEHEE =0 MM o), 02 siAA ool S
£Q/23 | AFEVIE, USUHE, MU | 2UE, OIEY OMIE AR} ¥4 S
=PRI RS
(4) AAbE
OlIE 43 BUx|o] AR AT olmlE oA ET} njRoro] AR QoS F

w5} -‘?—16 W AFolM GRS, FAREEA, A el g sl 0
T3 P WS 52 T SYska ok U O] ARA Edtsie o]st
Ak FEoR 9

s
A% NGBS Nge sFel5mgo] nje- % W Ao g



2) EMEEo| ZE

HI

(D) X125 72 (GGAMES)

K2]A 7PH 23 (Geographically Generalized Additive Model; GGAM)S QHls}
7PHE 3 (Generalized Additive Model; GAM) 9] 53t §-8EH 02 FUAREAR
3, XA 7SR ETE 2] ARl RS B AR o R Iolshs Kol
THGuszcza, 2011). YRBPPAEY(GAM)S  LRtsHA¥ =5 (General Linear
Modle; GLM)D @] EPg R o2 AR A&y Ss-Eo] TEHpe vdgeArt
S 739 HE3(smoothing function, f;(+ ))& E3l 2] Egdsi}t GGAME
GAMOIA F7tol| sligoh= « -2, y—213E Haol £,(
ACHEBAERAY, 2016). 9471A, Fhxo] =84 1.+

>

2 Ha 5 D, O] S, GGAMS sidzsele] 9x] Fuel olwe} AE
7k FEbAs WY B Z Qo Z)ERY B GaHel RYolet &
5otk A=, FNENS W] ¢lel HuS wYslE WEYSE 59 29 Y
2 59l a0 4% nol] uls) Susel SUR4 AAAC WA BFol
THT % o] olFo] glol £-8790] k. BBAFY |RH gL 7)) BE
w5 Qe 33k AZ] B9 0] Ade SREEo] A8 Zojet & 4 YIrkE
HRAY, 2016). o= theel It ol WHSIAL she WS TAH) T2t
(knot=8)& 7T B9, $41 2 Tt 23} TRINS HEF T, oz 7
RIS TimEe QAL 98 3xAoR s mm Hge] ksl

1) LereE DI 3(Generalized linear model, GLM)2 MR HOIM BHEH=,0| Q10| BEE HEH0|
Q2 NG DEHoR MAUDTHO| XML AHAFR(ink function)S Sol LRISIAIZ [ FILCt.

2) Yo R WaskA XIQUFAZZR(natural cubic spline)@ AK25IDH, natural cubic spline (3X} Lt
A)cubic polynomial0] M2 ZFE0] LSO FHO2 Harsl0lM 7HY H0| M85= &+Z cubic
polynomial0| ZgiE= 228 E(knots)2td FE0, UHXOZ knots| X[z BEE= B4 10|
O 20 M2t 2S5 2EE(HAY 21, 2015)

3) HZH2 SX[EHASINM At AOIf U= e FFot

Y= 3X+ A2 20| JHY BO| A8 E

rir
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J34-1 | BEEEDY XHE(0)

0.8

0.2

T T T T
0.2 0.4 0.6 0.8

0.0

AtZ: Wood(2006) p.124

GGAMSO| F7& floll A EZIQ] (Regression Spline) ¥al2|E A&7t} 4) 3]
A2ZER! LF|EL ol A& 13F E 25} =38 2K BE 7T S
f(@) 9 8llE &k ZolkA >0, a<a, < -~ <z, <b). 7N f(z)E BEIS
old, n7ie] :E(knot)E I ARAYAIAZER] Froltt ARAJAAZ RIS
7} FRoA 3RF tFAolaL ZF EoA d&olal, 1, 2} uliEAIGTE A&oll, A
ARl Alget A HA L E ARol(a. ), BEKIY) lESL uix]ak X}g AL (z,, b) oA
el gholt(HAIY @), 2015; ZHAIHAIY, 2016 ML)

min[E( +/\/ £ (t)%dt] (A 1)

i=1
FA TA F FEoE FREE, A UM FE2 AlEeke] s S0k
FAloln, & WAl = FERe] F49] FellE 2RI AT ARSeE JAY]
Fert SeliR|aL, Fobdas EEARYGOR FFIITE FHEORE A - 0¥, B
RN 17 () =07} Elo] AP oz FP=]E= 9, A —00[H, 2= Shte] B
R Fo] ofgen T ViR FEste] F7gsok ghth(Hastie and Tibshirani,
1990; &3], 2014)%).

_l

rln

=

4) GGAMS| =Fg {I&t
t

HS 3| A E2IRI(Regression Spline), M&tsKBackfitting), =X1& HM4=L£0{(Local
Scoring) £ 3717 0l &

% 3|HAEZRI(Regression Spline)0| 71 H2| AFRE(HMY 2|, 2015)

HH

o
Oi|
M
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U FElRollMe HAIE 2](2015), HAL-2HH(2016), HE 21(2017),

HAY €](2018)0M FEPZHACIE W7t 9 35 FEIRQE di&si=d| AFEo
2 _‘.:_?JE] gu% QoM GAM 28 7to 2 S GGAM:% Fgslo] e
744 Al AREE AR (Guszeza, 2011; Seya et al, 2011)7} &4 &R

A ﬂ(2015) FPAHA™(2016), 28 £1(2017) T AollA TA| Ho|A
9] 714 dZ9] glo] GGAMS] Hgo] 71E Wb Zo| vjs) d&Eo] =8-S AEsH
HE Qlo] & Al FoFRE nEd TAU] E4ol E8StarRt jitt,

2) x=H 7l AR F(GWR)

[‘ll‘

—’FE“JP—% FRRYolM FUAGAREY the o= o ARE|AL Qe BYOE X
7

EH(smoothing)

Al71E ZollA 7]%6}M°D4 %ﬂ"* 7%ﬂ—’|’4(Locally Weighted Regression) 2] 5

ojct. GWR B3 IIHAIFARIERE T 2ol SAX|eH ofefx]y 7] detAlE A

glof ojEsiths 1AF 7S w2y e, St FL tE AR ¢

WHGEe A4E U

il

PR ISR EY MEe 85 7I5SFEA (Weighted  Least
Squares)©l A-&5h= FEIE FotL Uch. GWR 2L SIHAFENZF e 2

5) f(a 0I5k, CfA| ZobH
A

x)=0E 27 E&a7t 00j2ts HoZ, [MO| 7|87(9] Hakzo| 00j2t= Xg o
MOl 7I187|(f ()7t HioHA| U0 YFsiCh= g 20jshy| 20| Moz #3
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GWRE SA15j2] 27k si7lmele] AAES Uehiis Zow, 7 g7to] SIRte
J1este RO . SlAAGT} Zizle] Blol wet tErks g Az
ATx|odol FFHEA] SRS APslL SR RRE TIEAR HolM F7e
e Alsgai) SIS A4t olujet Aele] Rl ol 2t Kl2iA 9] i K1
of wfe} TR, AR SAN(Y= By, + )0l FHE(u,, v,) S Holsle] e
How Aejsw, 1 Ale olzfet Uk

Y, =05, (ui’vi) + X6y (uivvi)xz‘k +€; (}4 3)

Rleleh MTHA of ofslel SIS 5, SIRle] ek 7KERI} Holslee, Si
ie] B4 welule] 2 S 2WEA AR WOE wigoR Y Ao o
saiAT 2E

B6)=X"wiH) X)X W)y (A 4)

TSR] BE WO 4 24= 7 e (kernel) ol W} Aldts]=d),
o RS d3sial 74 SRS 7IEe® QAR A Wie] ARl tigt ZHSRIE
Fofgitt. 7SR w;;= SlFRolM 9] dlolg o] A2 (d;;) xlielol| w2t 2%
o, JFgrE 2 g Tt AderE AN ASHoHM R RESE
BEe e VAl #ee Ee ¢ AL A @3

zF utedsitla B 4 9y
o= 7EEx]1E wte = 9 E (bandwidth) 0] 17gE|oiQE f
H

p Y

=

ixed kernel®} AR 4ol

=~

w2} T2 HZ-S FESh= adaptive kernel®] F 7FA] WHalo] Qict 2ol Hte
+ U929 S Eol W ==, ATERIGe] 50| 2R FiIshe
73%- fixed kernel& AT HX[TE EfE]3E 73-20lli= adaptive kernels AMSh=

(@)
r

OH
)
-
o]
HIr
1x

) Hold, B 2012, SUFEE & X2H 7B 7S 0188 EA



ZOE==
GWR ol 227157 92

371R] WHHE AL8Sh Qo)

HEA © 2 Exponential, Tricube, Gaussian =
: I=x] WO ol wet 2ago] oA wiztst
Al MEsks 9ol ot 71, 4= iX]GolMEE e X97HRIe] AZE ot
™, ¢+ tHHF(Bandwidth) 2 371] 5/d& Wgstal Sl W7t Aol =t &
i BIZESHA| §isk=A1E BoiFe R|Folth D &3 ¢ = A9 i2HE ¢7RE
Hetk AR A, B Rl i 2HE] U xeriRle] Az ol 7Rl uke
£ iR QEE Alebixlel Azl olsl AR 4 = PAECHolES 9
2006).

flo
ne

N

)

3

0

[9)

¥ E

o,

— Exponential 7}4%]:
W, = yexp(—d,/0) (2] 5)
— Tricube 7}=X]:

W:

(3

{(1— (d/q;)?)? d; <g A 6)

0 otherwise

— Gaussian 7F=4]:

Bofoliz wo] ALgEI] 5k
A2 OLS 2=t

o
= t‘
GWR B3] R84S 7zshat] ZHo] W0l gk 1w AR B7heeps 3

7) 071 HXH SLE AH2|0f et 7IEXI] 22 HRIH, 07t HOIK|H St H2(0 sl 71ESXI2| 42 00l
B}
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el 2014; Bajl-olA, 2015),

B Aol HOPARE, ulRaele] AEHoR UEhbs x|oo] 37be £
2 ¥l ©, GWRERS BEslaxt sk AlERlelo] ois) B7PR gAY
LISARAS Bol MRS B0 5, ERO| 7282 AAsIe] fixed kernel &
adaptive kernel B3¢ AJglolch, FiLe WAIY 21(2018)8] 7ol wizkelx] B

FHPRGeIM OLS % the 3AREe] vls) GWREHS] 53 Agwst 743

oL

e e

N

ERlslAL ol §3hRlg, BARRRS Akl T2 WES, AARge B2 w
£ W5S Trek] 2ok WS KT web B Aols ARV WA 5
A AN o FA B7Pe RS ERIsHoF SHR SHVECMEE, SGARCHEH
5ol B2 ARtk T, HoPIE v 2R U AR} Exfel
A ghom AT wsle] W PPN Nl R B3t FHAle Q1T ofE, x|
QARG Ste] AALH A Heii=sl 2ot girk. SpVECME R 7o)
AAD 2ol BZVE S FBIGE W, AAG B4l vl 1Y o, gy
2 7V AAG RIS ol85] 18l BET 4 ik Edpmset APE4T} B9
o] Exlska, BoPdE AAEY w, UubEel SpVAR 4 Aake o= 4= ik

=
Vi, X 33 WERE (k=31 7PgstaL , 3ol 1L 392 3¢ Al

132



ziol el wislx] ehe F7bA]

o1

= AR B4 wgolth Yo X7 HIRAE AlA

27t ojd 2= % (spatial panel cointegration; ©]|5}
SPC)eaL gt A(7)& 1AL RFERAO

o= ko] 28, (4 9)7 (4] 10)9h Uk

Ath:’70+71Ayz—1+72AXz—1+’YsAY’;—1+ (A 9)
Athl‘l'% zt71+76uzt 1t AZ vy K

AX,, =7y +mAX;, | +mA Yf,1+713AXZt Lt

(A 10)
m, A Yt,1+7r5ult,1 +7r6u“,1+7r7AZ +e;

Q7NN =y =7 =1 =0 ¥ 7%, SpVAR Eo] i, (o] obd 7%
SpVECM Eo]tt,

A0
SHZO] T JE =S R SpVECM= HiE FEi= LERi,

Ay —a+ZBAyt,7+EC'Ayt,7+but,l+ (4] 11)
j=1 =
bu,_+dAZ +e,

A7IN, et BXHET, d AR @2 F53t b9h b A wWEelt

ofEix] B Femolold SpVECMES B3t AlRlE mohwr] oo,

Beenstock & Felsenstein(2009) ol|4j= o|Agtdl FeIAIRS BAof|A Fef7tAT) Q1

J—]’—/] “’]'71]‘_‘ SDVECME aob_]'oz] 6_ (2;]\1:]' O]%-O’l %;Loﬂ}\-]“ﬁ
AAEE B4R R9F EAGS Al 2ol 7] wiEel, SpVARS}

A5, FEAL

e}zl

H4E OfIE



SpVECM} 22 33t AIAIGEA 0] dasirhal gint d7tdat, $19] 470 #4
T+ EREHAYE EABI SpVECME B3l 24990 BFgsi, X Fe7hAo] o]

A Z70] 71z ddEAY] e doll Hal wgich

7¥A 3 22 AAE ARG 9 IA T4 el A&, HEde UEilE
TAto] 3P AXH 2 JEIE o= AE K|EEL Aoz 2R F4to] e
7IF HA| HRlE]o] ¥E/do] AFEE A (volatility clustering) ©] UERATE o]
S S AR A YAsiHar 7Pdste] £ e, AL FEIE vlRlE 9%
= WHgSIA] Zsto] frashR| 92 70 o]Fo" 7he/do] et ol2fet Be-E sl
Zolr] Qsl, Lwtst AP|FHERTE o]EAF 23 (Generalized Autoregressive

conditional heteroskedasticity model; GARCH model) S &85} o]E4HdS 95}
Al7]1=dl, GARCH(1,1) =32 thad) 2t

Et| ¢t71 -~ N(07 ht) (}’\Jl 12)
hy :a0+a16t2—1 + 06—,
€& =Y, — b

(& (ap>0,0, =0,8 =0)

g t7]0] BEE B2MA g (7]o] BEE Anuio] HE|RA] AJRIELEA

s S Rewd o 11T

oF SPASE E, b uRlY] B4 M, D, t-17] 7KIe] RE FRE]
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oz y, o 1,9 BE IAZE T3 2= 1 FAEAY] T = HEES]

= e . y 1-O R O™ 1 0 R
98 MBS 20 HFche FHoA xlol7k YIckFan and Yao, 2003)

n n
j=1 j=1

(5) 37+ 9i'd 23 (Spatial Panel Model)

7t 3 23J(Spatial Panel Model)-2 SRtz ] e} 37 445 711 &
EX2 FEE] Sl W 30 AP S T 8l e 2otk (Kapoor et
al. 2007; LeSage and Pace, 2009; Elhorst, 2010). -27toj&EA-& QQ7ARSISHS @

QI AEARIe] IS Sl WATTHLeSage, 1999).

o
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7}

|

o

£

g 2Fe] 717 e vhaat ol yehd & Qlck
y =M@ Wy)y+XB+u (A 17)

71N y= NTx1 3719 #FX]| WElE Qulshy X NTx k3719 SHHS
FE& ettt 1,5 T 2719 @918, W& Nx NA719] 33t 7H5A] 3,

A BEGE] AARE Aelt B2t Bag ojuld),
oAl ut Thest e AT BREe Thget

u= (1,0 )+ e (A 18)

= Tx1¥E L& NxN 3719 &38d, u
EER s
QX eoll diel] et 2 APV IR ES 7Pt

rlr
>,
N

T
%
1o
:|\‘:1
i
)
A
ox.
)

e=plRWy)e+v (A 19)

p(lpl < 1) Xl oigt AP 138 33 B, Wy Nx NA7|9] 33t 7t
FA WEE ouloln] v, ~ 1D(0,07), €, ~ D0, 07) & WEITE FHH A
/ol tigh FFa Lotk sl 33t 7EsR] FHo] JIFX|HoR AF el wet

F R Vo] EAlSHES Fogith. A Ve Adshke 3t B4 A8} pe B
oA AR X9l F&s AdEsitt. A7 Felsh 232 Spatial Lag Model (SLM),
p7}F FoJst 282 Spatial Error Model (SEM), A&} p7} 2% -5-2J5 232 Spatial
Durbin Model (SDM) ©]tH(Giovanni and Gianfranco, 2012).

OFEIZIX] = FEliEoF Aol A ¥Ele- /29 (2014), AdhH-7784(2016) &
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rlr
§H
E
52
I}
1z
o
>
(0]
rlo
o2
=
(@]
[y
=

o Fdnge BEsle] FepiAe] BoiA SA o] AmRgtn, 1 Fv =
g, AAREE, AEAS, AAEEAT, oRtE, AYE, BYsHIE Fol
FepbAel] QJgre mRl: Ao Uskton] FeiAusbt 9 x|of etz
nlRle St 1 430le EESITE Johel 784 2016) Qe AR A

St 7R3 AR S (SAR; Spatial Autoregressive Model), 27 X2 (SEM;
Spatial Error Model) 5°] &o] /RI= i} F|Zoll= YREZ o2 SAAIFE 4t
E5h= XE)7EE3 A2 (GWR; Geographically Weighted Regression) 2} 2-7H=HE

2% o] 435H= GAM(Geo-Additive Model) 55 838, AAGRHS AlZHE
A7 VdEes 185k WEAP S HR2 S (VAR; Vector Autoregressive Model), ]|
LXK R S (VECM; Vector Error Correction Model), el 7|3l =48
o)A B (GARCH; Generalized Autoregressive Conditional Heteroscedasticity
model) 50| tjEF |}

ARG AAGERS 37t W s} AR e WS 8 oR
SABHAL o] &5IX]el ARG ARt WE WHEs, AAIEEES 31t w
2 HeS XE0I] Rohs SHAIE 7RIt HRI= 37 E4/d (spatial dependency)
O =2 QI Feit 7H49] FHA ABAE 7HAIAL, ARES FosAt 71H40] o)™ 714

FFe Werhe FHoM et 71l Fa3 J3Fe F7] "ol F 25 (Huang

M
o

8) HAMY 2(2015)= MFXIFE A0 GWRZE0|, MZ0] GAMEH0| 7HY |REY AC= HHIINS

H4Y OIE 5 SUX| ZHYQl 45E2M - 137



et al., 2010). A9 F5it APgs A7 w] Bait AP ARPE WHEAdat 3]
HEde A ZERE 4 Qs ASTHEE (spatio—temporal model) ©] #-80] Z g5}t

AR ES AAGREGl FXHEE F715E Bdat SRR ARtaYE F
7iRE 2o FEEn AAIGRRG SHEHE FURE 2P SpVAR(Spatial
Vector Autoregressive Model), SpECM(Spatial Error Correction Model), Spatial
GARCH 5] §it}. ZXHARGRE R AFEE 718t AlSXHE e AlSR1gH=
%(STAR: Spatio—Temporal Autoregressive), Al 37 1EE3S]HE % (Geographically
and Temporally Weighted Regression) 5°] $/th o]49] WhHES FE] 7}49] HE

e Bajslant @ o, e sht e hel JRke miRle Wage] AlRIA wE

9= S S
3& A&s] ZEIAY BAIE 4= ok U A9 FEAPgol| oigh 40 {lojA
37t 9919 el EAu At FElo] wiet AR B4 e AEsiof gt

RS FEHAPGS Aok ofe] HES TP A & uf, A7e] #4 of
3 7t Sglol| wiet B4 vhHS RS QU Qlok BHRRE FedET o)
X FeEE-S 1Y wols FTRAREY, SeAIEY 5 SHARERY &
o] s, HAFAX|7} ARG FATES sl] HsiME JRIPEE &8st
GGAME9] E9jo] Hgslt} Yoprt B2 X|A/NEALY thidxIet A1 Fait AP
o] FAE EAstAL & wiol= JNEAIY VRIS 78 X 7ol FHE BAIE
T 5 Q= GWR 719 Aletdl GTWR 23S 838 Fg/do] Qlt o]
B 7t ARPERE 7} 919 FHASE A=t 4= Q= Aol Q7] wizol 2t
IR 554t 7HA0) JiEARIRIeke] Azt oA Gk mIxlEA] I 4=tk

FE 7hA9] ATHA WaAdS aegt AdeEiollM B AlRolM AR 2] 37
aIE SIS} S, AJAIGR ] 719K AR EEQ] SpVECMO[Y Spatial
GARCH 59 BY¥ES 1efal & 4= itk 4 tide] AlAIE B0 vI3d8<

1ol (RHEstod) o83 ZARI7}E of ™ vZg/dA
o17}o] whl SpVAR 23} SpVECMOR LES 4

. Ayl 22t F71eh 22 dAIA Wl 33t

B W, BPS 7}
& 71 A RS

itk A GTWRO] K]

2a)
—— >~
o
~ gl
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7F @Aske e a3 W, ol AMRIER E8shetl A EXgH. Avle
£](2010)9] Aolde FErg B4 REE AARCR nfddosn Feeas

Frished 282 4 lokal FF5I3ith

ALIERT} 20079 £ FUUTHRES] AE FRA] 20 W} RS WA
SRz x|, TR A, %%%3 xl@a, TRET} SeRldor TEsl] 29
F248 PUSIQENIE, 2A4H 2010). $EE RS FERIE AT Y 7}
T Rt BUE, e rolhe o, nluekE, A ol SHgldiee] 33 7}
A, APFTIT BIES 7] a8 Wigih BRET Rde TRleliFy
olole} 7KE xlod, Eix|g Bao] FeEaAEA AL ) 15095 Esiehe 49
2 Holghil Qi) 22 Baxldle Fung ol N B ofsjolAL drjshn B
ol FEERAA A Bt e A9z ot 3R ﬂr SR 9] R}

off S5PR] g RlH oz Fofsigitt. =2 FE5PY o %Fﬂrfi

AagR, 2007)

Fulg €](2010)+= ol=fst EAIE hdsly] el FHEaE FARo= Jrt &
& e RER %EXI* FERNLL FRIE, g XE 5= At Fea
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HAZIHIC| A2 -0.00173 0.003 -0.586 0.558
X|sPEeintel 7z 0.00003 0.000 0.147 0.884
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SUMMARY

A Study on Housing Supply and Stock Management for Stabilization
of Real Estate Market(l)
: Focusing on Strategies for Inducing Housing Supply in Response to
Housing Demand by Region

Byeon Sehil, Park Chungyu, Oh Minjoon, Jeong Gyeongseok, Cho Junghee, Kwon Geonwoo,

Jeon Sungje, Lee Yunsang, Bang Boram

Key words: Housing Supply, Housing Demand, Housing Market Management,
Spatial Econometrics Model, Housing Information System

In recent years, demand for new housing has declined in the mid- to
long-term due to changes in housing supply-demand conditions, such as the
housing supply rate of over 100%, the slowdown in economic, population, and
household growth and so on. However, in the period of rising housing prices,
construction companies increase apartments supply to maximize their profits,
and when house prices fall, they reduces the supply of housing. For this reason,
the negative impact on housing market is repeated periodically due to the
supply and demand gap.

This study begins with the intention to draw policy measures to induce supply
of new housing to meet regional demand in order to minimize the fluctuation

of market price in mid- and long - term due to the supply and demand gap in
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new housing market. For this purpose, we firstly examined the causes and
market impacts of the inconsistency in supply and demand in each region.
Secondly, we examined the empirical models to analyze the determinants of the
subscription competition rate and the determinants of the unsold housing rate
and performed an empirical analysis of case study areas such as Seoul
metropolitan area and Youngnam area. Finally, we present policy measures to
induce supply of new housing to meet regional demand, synthesizing the results
of the empirical analysis as well as domestic and overseas case studies, expert
consultation, and individual in-depth interviews(IDI) with construction
companies and so on.

The main results of this study are as follows. First, the government and
municipalities need to pay particular attention to the control of apartment
building permits since the proportion of apartments in new homes is high and
problem of inconsistencies is serious in the supply and demand of apartments.
Second, in Korea, it is necessary to strengthen market monitoring by using
supply - demand related indicators, to diagnose and assess housing markets
regularly, to strengthen demand identification, to secure stable land, and to
strengthen the public role. Third, as a result of analyzing the subscription
competitiveness and determinants of unsold housing, which are the result of the
inconsistency of apartment supply and demand, using the spatial econometrics
model, the number of households, the location, the sale price per square meter,
the household loan interest rate are statistically significant.

Therefore, it is important for municipalities to take into account the amount
of housing supply to stably manage and consider complex conditions in each
region when they give apartment building permits. In addition, the central
government needs to regulate subscription competition and unsold housing

units through designation of high-priced housing management areas, pre-sale
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price control, and designation of unsold housing units through Housing and
Urban Guarantee Corporation (HUG). In addition, it is important to maintain
the soundness of the housing market through financial policies, and it is also
necessary to consider policies to enhance the stability of local industries to
reduce unsold housing units. In addition, the scope of investigation and
publication should be expanded the survey of consumer psychology in housing
market by Korea Research Institution of Human Settlements (KRIHS).
Furthermore, in addition to price and trading volume indicators, it is necessary
to monitor consumer psychology and regional economic conditions before
introducing customized policies in the region.

The following policy measures could be drawn. First, there is a need to
strengthen market monitoring by using indicators to diagnose the situation of
local housing market and to provide integrated information easily to both
suppliers and consumers. To this end, it is necessary to develop a monitoring
system that can provide comprehensive information on the local real estate
market indicators. It is also necessary to provide the indicators through the
dashboard approach like Royal Bank of Canada case and to provide the criteria
for the local real estate market situation.

Second, there is a need to periodically provide local housing market
assessment results to support consumer decision making by region. It is
necessary to assess the real estate market objectively based on the diagnosis and
forecast of housing market conditions before policy implementation.

Third, it is necessary to strengthen the verification of the legal requirements
in the process of housing supply so that irregular fluctuations of the market will
not be continued due to periodic supply-demand gap. Since there is no
verification process for the demand for housing, the central government and

municipal governments should supplement the relevant system in order to
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strengthen the demand verification in the laws related to housing supply. And
then, it is necessary to add information to strengthen the related regulations
such as the Korea Land and Housing Corporation Act, the Korea Appraisal
Board Act, the Housing and Urban Guarantee Corporation Act, and the Korea
Housing Finance Corporation Act and so on.

Fourth, in order to minimize the problem of inconsistency in housing supply
and demand, it is important to secure the land for housing stably on a medium-
and long-term basis and it is necessary to strengthen the role of the public
sector through sharing roles with the private sector. In view of the supply and
demand condition and circular phase in the local housing market, it is
important to secure the land for public housing in advance.

Fifth, it is necessary to operate flexible and stable financial policies in
accordance with housing market condition. With the distinctive regional changes
in the housing market, there is a limit to operating one-sided financial policies.
Therefore, countermeasures against housing finance should be taken along with

measures such as flexible regulations appropriate to the situation by region.
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