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MCMC AlZeolde] a717F N o, Zxd5o] &55™ dS5AA (h) B2
BE #E 9] dS73t AR el NS dSA = 3" 055709 ASE 2}
w2Ath 54 hotg=1.2,.,0859 thal ASEE {4, P 7F FolA g
W, 7,+g XA PPC #Z PPC(h,g)etal stA. PPC(h,g)E T3t 2]
A SEEY A} S0k AlFe Fow AojHrt

PPC(h’g) = Var(yﬂl+g)+ [yTTnJrU —E(y]-()+g)]2

W Varlys,, )& Ty+g AR @ ST Biolm, By, )& E
2% PO, oy ., B T +g AA EFEWSE AR Helo] o

PPCRe] Hom A85% o 22 58S u|a

4. BVS 2x0|&F L12|E

o] ZollM= BYVS 7Ie o83t HdsdiH] A& ofgtEnlu) 7pARGo]
Fo| & daElFol el Awgitt, duElse AA WdE dAle B S
AR FAEH, AFHe2e 55 DR AAETh FAAR Aro oA A
o ogk £e W] el AFlA Ak BVS 7I'He BVS(3) 71
= 28o|g} sk, George and McCulloch (1993) ] BVS 71H<S BVS(2) 719
T Bgolgta Atk BISHe eaks AAEST 47 HE e @ FE

X el
dae|Ee vEA ’\l@U}E‘r _—rﬁ‘;—“' = 0431 Lilisles
TS FoAE AUF o o7t Y SUFES A

SJete] A5 Pe =ugrh dSUFEe] JUA FEEE 2] Ad) A
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FEFEES AEla, 4 SHUFES AFEFEEC] Yol TES WHA)
2] FoPa o Sl Al Et olE 50l BVSEB) 7IMel A WA WA 0.1
2710 R st A5 WsAdEe] ¢5d F AAFEISEC] 0. 15 A2 oS
FEZ BN Agddt 7E 2 o ut

BVS(3) 7

o
1% Al A= 0. 7744 Z7ee). aokebd w) oq]%_ ]
e & -

wREslo] JrioR Fas] g dSUsES Aele] o5
4

& 7= Aolnt. 7IEake] A2 4Tl HAs) e
A

A Ama.

A2 DN E WE B HEdos AuE dZuss
BVS(3) 718e T Agstel AdELUy] AL oldEns 712
£ AN BYS(3) Z1HS T Agaks olg ol A A
S59] 2040] Erhm kR o ZWe BeAA0] Zajel] uid] o2
al7] slalfolnh.

Hlol At MAE 7S o] 83 £X S daelEe vt 2t

(A5Ad)
1 @A: mome AEdeld 271 N, training 237] T,, ZE 9 =43t
7] 08S, dSAA (h), <dSHFe] HUAIAH(P) Q] A71E A3t

2 ?_}74] g= 2 OSSQ]’ h= 72"”’]{0]] IH?-’_H}‘1 To+g ]1:!'/] Ye—1+

h
52 A% BYSE) 7THE A4t daelFo] AdSHFE] AT XL ES
A

WA AFEPEE] JEGET AL dSuFEL
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(Bxd&)

4R g=1,2,..,055% h=1,2,..,H thajx] HEHE g Hels o
ZHFES 01%6}04 BVS@3) /1B AgH 7, , ARy, ., EEAIZS A
AgTh BYS(3) 718 piAl HEAGA 28 st 13 0 o} o]
FolA g ul, y,_ 9 2AR dSEIE T Pk

ygrl—)]+h|ﬂ—170(n>7v(n> . N (n) + Za n) Y, ]+I ﬂ(n 2(n)
ji=1

&, #EAY WM AFHos NYE oZse] 7t Kk, ga @ u), o
Aol K, x1¢] dZugEe] wEolm, )& Foizl 4" o giE AugX]
e dZRSEEe] AGTL 00] =S @ K, <1 el oF B, K, =3,

A =(0,1,1), g™ = (1,2,3) elgF 6" = (0,2,3)' ] k.

5 @Al: EXdSo] dgyH, RE ¢ ol el PPC(h,g) 5 AAKIA A7
g},

b, HIXOIZ 2%
B =FolA ARG IBYS(3) 7MY &8-S vl Hrsh] HalA el ¥

Aok RYES YA A WA BYTe ABHOR 5o Bo] Ague

pAt A71EH 2 (elsl, AR(p)) oItk

yt—1+lm|ﬂ—179~ (N+Za1yf—l702)

i=1
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THACR W dE S 51A] 43, HE] FE & o SAH A taiAT IBVS(3)
71 A8e 7, 0|59 A SAIH HEjA = dollA Y dSHFES o] &
slo] BEof| =S HASHE 2 (Fixed IBVS(3), ©l8F FIBVS(3))olth d& &
o, 54 dlSAIANA T +1 Al AgE oSG =7} 10702 v A] =
© BE 9 57 Al dsli e 24 AEE 107]9] HFETt o] &4 oS
= AAgtt

A 2ol Magslsa 248 A% Aelh FHAY dZnge] wake

8) BVS(2)9 A% B9 B =4 dhlelz A7A7t 24 dgsjof sixgt, AR AR
£ ¥ (Non-informative prior) 3llXE £& =8-S 7|thslr] ojdvtn Adste] BYS(3)
9} TLHA AFEIFCZE JPstsiTh
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AR E3 Uz RSl Hlw, FEHF WAsd"e] 3= BVSE3)S
FIBVS(3) Y= AR()I AR(p)S ®lm, 78 wo|AIt MEHS] &=
BVS(3)et BVS(2) B IBVS(3)St IBVS(2)2] Hla, wiAlEte g wHEAQl W
A g3= BVS(3)St IBVS(3) = BVS(2)S IBVS(2)9] HuZEEH

=%o] 7Fs3aitt.

S

(Figure 1) Seoul apartment housing purchase price index growth rate(%, YoY)

HASSMH HE0ITHENN 12T+
5 T T T T

Apr. 04 Apr. 06 Apr. 08 Apr. 10 Apr. 12 Apr. 14 Apr. 18 Apr. 18
Time

Figure )& FERFA AAFLUN] Mg ofgtEn|u| 71424 HEE2] A

=
g2 A Zoltt, aelA Yehse] S5He] AE4o] 4339
ZAor Hol FEAS 7] AZPAFE o SUER FUesl Ase 9Eat
Foln F 7|7 2003 49HE 2018 11€71A] |tk

(Table 1) AdFLuiy] A& ofuteniu] 7}Ax|Fe] x5S 9ls) A5

T ASUFESY Btk A B AFsiixel TS
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2]

A A1E

(Table 1) Predictor list

Category |SN Data Source
! Apartment Housing Purchase Price Index
(Seoul, Growth Rate (YoY))
5 Apartment Housing Purchase Price Index
(Whole Country, Growth Rate (YoY)) KB Kookmin
House Price, 3 Apartment Jeonse Price Index Bank
Unsold New (Seoul, Growth Rate (YoY))
Housing A Housing Jeonse Price Composite Index
(Seoul, Growth Rate (YoY))
. Korea Appraisal
5 | Land Price Index (Seoul, Growth Rate (YoY))
Board
6 | Unsold New Housing (Seoul)
7 Statistics on Building Commencement Works Ministry of Land,
(Total, Seoul) Infrastructure,
Construction, 8 Statistics on Building Commencement Works (Residential,| and Transport
Migration Seoul)
9 | Population Migration Rate (Seoul)
10 | Population Migration Rate (Whole Country) Statistics Korea
) 11 | Consumer Price Index (Seoul, Growth Rate (YoY))
Inflation
12 | M2 (Growth Rate (YoY))
13 | Yields of Treasury Bonds (3-year)
Ir};terest " Loans & Discounts By Fund The Bank of
ate, (For Housing, Growth Rate (YoY)) Korea
Exchange
Rate 15 | Mortgage Rate (Loans to Households (Houses))
16 | Exchange Rate (Won/US dollar, Growth Rate (YoY))
7 Leading Composite Index (Whole Country, Growth
Rate (YoY))
Coincident Composite Index (Whole Country, Growth o
18 Statistics Korea
Rate (YoY))
Business -
. Index of All Industry Production
Fluctuations | 19 . .
(Construction, Growth Rate (YoY))
2 Business Survey Index The Bank of
(Business Condition, Construction) Korea
21 | KOSPI Index (Growth Rate (YoY)) Korea Exchange
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2.1 e} AxtEch AlEg ol Hx g5 MEY sk AlH B, B, B & %
71gho Folxn), 7p7h AR el 0.3, 0.01, 0.012 AFsiic). W
T dAgle] A mael xEE pol daide N(0,5)S 7 ETh o
By, By, B_, 9] APAEEE gnhE x|, oo tajd TR ARHEEE 71

B, ARFFe 47t 059 —0.5, APAEARS B3l 0.012 73
George and McCulloch (1993) 2] 5291 BVS 7IHolME B, < B, = 7F¥3HA|
gF 2 AelldE gol Fart 2AE ool vE Fo| gho] AEHHA ==
Bi# B9 2719E BRH Ao o zwﬂ 94519t ol telHE
AR APARER Prly,, =1]=Prly,; =0/ =Prly,;=—1]=1/32 4433}
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AlA IBVS(3), IBVS(2), FIBVS(3) 23
of gt 7IEfk2 h=1% 73%01] 0. 1914 &3t 0. 18 Z71eb Hd 7)==
2 0.9°Ith h =621 AFlE 0. 1914 Al&sta Hd 7Ea-2 0.5= A3k
th h=12¢ W= h=6% W&} LT 7IEwks A&tk A dSAAE 7
T 03 1Abe] o] veket B E FollA 7S 2 dSE e Ueille ges 4%
gk Zlolth. BVS(3) e BVS(2)el taliAe ASAIAl 8 vk Z]E=gk] (0.9,

0.5, 0.5t = °l-&3lA Wdes & wnt gt
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£ AT F 54 F ahbe Sdl FYH o SdlA sHA WedE B B
g AR FaAE Fetshe Zolth ole IBVS(3) S FIBVS(3)C] Hlal B 7t
25H o o vk (Table 294 &RIE]=o] PPC 7]+ F7] dlS= AlQlstas

2 713 dSAA dell 1BVS(3) BEol FIBVS(3) RdRG oS
o] $-Ysit). T RFo o= Ajole B¥d= S B gA olal T 5 9l

o], {Figure 3, 4, 5, 6, 7, 82 (b) &} (0) & HH ©@7]of|A] V|2 445 1
2ol 7k ARG e 4= k. FIBVS(3)9] A% AV|2 A5S o SX|71 2AdA

oA ZA Yoy o) SRxe] BAME AR A BRlch webA = F87t
Aol 3t d S-S flallMe TS dSHS ErtollE FEE BeAE s B

A 2ol AdS e Zevt sl

(Table 2) Out-of-sample forecasting performance of the models

prPC
h | AR(1) AR(p) IBVS(3) IBVS(2) BVS(3) BVS(2) FIBVS(3)
1.79 0. 86 0.90 0.97 1.29 1.27 1.63
6 22.05 19.92 1.80 1.43 1.98 1.84 1L.71
12| 37.70 35.77 1.1 1.45 1.31 1.48 4. 64
20. 51 18.85 1.27 1.28 1.53 1.53 2.66
RMSFE
h | AR(1) AR(p)  IBVS(3) IBVS(2) BVS(3) BVS(2) FIBVS(3)
0. 87 0. 66 0. 86 0.90 0. 84 0.86 1.16
6 3.10 2.91 0.91 1.07 0.98 1.18 1.10
12 4.43 4.42 0.92 1.12 0.97 1.08 1.99
2.80 2.67 0.90 1.03 0.93 1.04 1. 42

Note: This table report PPC and RMSFE values averaged over the out-of-sample period and all
forecasting horizons. The out-of-sample period is from 2015:M12 to 2018:M11. Bold
numbers indicate the smallest PPC and RMSE values in each row of the table.

{Figure HE W Z7]| oA 20|A FIBVS(3) REL AZEXL ELbo] J1BVS(3)
2PHEY o 2 AR, o SEE AlE|F1to] AR E 2FA] Kok Rt
Zo] el g aE] M= BYSEH) BFe] o festtta AdEn. gt
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(Figure 2) The number of selected predictors in ZBVS(3) model
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IBVS(3)9F IBVS(2) B BVS(3)9 BVS(2)9] &8 wuzRy 18 &
ATt IBVS(3)9 IBVS(2) ¥laL Al, (Table 2l w2w 7]
gt B o5 Hrt 71 dSAAC tall 1BVS(3) 9] dEde] BVS(2) B
PHO Holu™, BVS(3)9 BVS(2) B8 vludM T 2 AE HoFrh o]
23t Fah= Wado] ol ARG} oSl Fa3 BIFE U 2
A o SA &S SHAIFY] HE e R ket
(Table 2>} (Figure 49 (), ()& EW 57| dZlM BVSE3)2 pPPC
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(Figure 3) Out-of-sample predictive distributions of Seoul apartment housing purchase
price index growth rate(%, YoY) by the models (h=1): 2015:M12-2018: M11
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Note: Dotted line is the mean of the posterior predictive distribution. 50%, 80%, and 95%

credit intervals are shaded.
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(Figure 4) Out-of-sample predictive distributions of Seoul apartment housing purchase
price index growth rate(%, YoY) by the models (h=6): 2015:M12-2018: M11
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(Figure b) Out-of-sample predictive distributions of Seoul apartment housing purchase
price index growth rate(%, YoY) by the models (h=12): 2015:M12-2018: M11
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(Figure 6) Out-of-sample predictive distributions of Seoul apartment housing purchase
price index by the models (h=1): 2015:M12-2018: M11
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(Figure 7) Out-of-sample predictive distributions of Seoul apartment housing purchase

price index by the models (h=6):

2015:M12-2018: M11
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(Figure 8) Out-of-sample predictive distributions of Seoul apartment housing purchase
price index by the models (R =12): 2015:M12-2018: M11
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A Bayesian Variable Selection Method for Seoul

Apartment Price Index Prediction*

Changhoon Lee** - Kyu Ho Kang™** - Jihee Ann****

Abstract

Accurate house price forecasts are essential for efficient policy-making,
investment, and risk management of mortgage loan. Nevertheless, there are
few empirical studies on the Korean house price prediction. This seems to be
because of the large number of variables. In this study, we provide a new
Bayesian variable selection method for the Seoul apartment price index
forecasting, considering the uncertainty of the variables. To do this, we
extend the standard Bayesian variable selection by using a more flexible and
interpretable spike-and-slab prior. This method consists of two stages:
variable selection and predictive density simulation. According to our
out-of-sample forecasting experiment, the proposed model outperforms the
standard variable selection method and first-order auto-regressive (AR (p)
model in the medium- and long-term horizons. Meanwhile, the AR(p) is
found to be the best for the short-term forecasting due to the high persistence
of the price index growth.
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