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APEES dF FR AMEHE R orAM 2 dTdAst 2ol AE
ojole] ATUANALD A5 o Fel]l LCRFES AHE3sle] 2413 Al o
S musle] whEE(2015), Suwanvijit et al.(2011) 5 EE A Qo=
=AARE ot F floh vk (2015)2 T AFEAIA AR (30
o =

Al, 4041, 5040 wE mEe] FdH AR-ASIZRRAdS o F57] 9
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A= Gy A7) A g ofuEmmiA Y F AxpAFET oy &
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PSS =d 5 A ot
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£ o]&ste] FA sk, FAE serHE o] &5t 2017.01-2018.107HA]



86 ZUEAZZAT H4H A15

of AAEE A5erh LCRF Y VAREFHOZ o3 167] A9 o}
s E vl o A 2 2t A A OMEUHHWMH” Mlugo e o F B

go %2 nusE & 9L el
S, A% 167) Ao AR ohEuuAdFe FAsY ol A
5 obstE vl A ge] ek oju) AW G| ZAE FAF ghol WP
A AR AAANFE dgew ASE A5 AR T A5
SRS W T =)o) gelA BAd A} !
Aol wolFi 497t wrh webd ww
le
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g gae @e A5 maslE Bat Ao
AT g FEAge B4 2 Ade A% chnEuu ARG gako
2 SdEE 395 93, 24 A0 meE A3 167 A9 A

g% Stk whebA Sl A
=0 wjuf AR FE WEoE 45 A= wiufA g ZFY A5 A=
1671 Alefe] 7HE A oftEmmj A FS Ak %kol ‘3“1& ZfolE H
ATt o] o )
A 1671 A1 Y
THAA 5 A
A G A=Y ofREviujA g Fe dSatr] f& 71
o2 ARCHRE3( utoregressive conditional heteroscedasticity model)®ll
ot A= dSFAE =& $ LCEY E+= VAREFO=Z o= A
%) o] 7)) A OPYL}EUHUHHEHEk AS5XE Fabe @H dE Aol
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<9 1> A qE opmEul A EF S0 (2006.01-2018.10)
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5,00 A9 2o (A4 ohshE vl A g o
0, © A olEvu A el P E wshe A5

b, : obhEM AN FA (k) A T A po] A WAEE
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AN a, = A 2o AW 71 Qo] oftEviu A Al
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T
a, = Tﬁlzsxﬂt;mZLZ?’, cem <A 2>
=1
A At A o] olstEuful A g A kv Thrdk 7ol AT

k, = Z (500 —a,) <2 3>

kool Wstel theh A pof A HEEEE YEhE b,
b HB)& olgste] BT o, 9 k@S
W ol HaAsH(L9)e AHgste] daddol §le 3

b, I LS(s, ,—a,)onk, <2 4>

A% MmEPoRA B AT A

47T =
d S22 VAREEH S ol&stdtt 25 pel VARPIEE S th&34
2 FAoE xdE 7 v (HBA - F=d(2003) Fx).
A(L)x, =c+e, <2 5>
A= (L) — A L— = A, L") © lagditA} 1S 3t PAa,

I, ' n—29 A E,
zpee, 247 n-2A S ME (= (2y,1,) = (Cn ey i)

€y = (ew €ot» ”'7ent),)
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N

B ATE gy AAG dEngd od oSA% B9 gyow
sok oW, AT AREAAAND 5 waD AADs A3 Aol

& (autoregressive conditional heteroscedasticity model)S ©]-&
sto] BEAgth Ws A HE(volatility clustering) T+ fat-tail®] EA4S
Ay wakel prelq s $e
VR A= AREE FAHA S ZAHA| E
2 98] LM#A A (Lagrange multiplier test)<
M%ﬂfﬂ 7 ARCH&JJr} 1= ARCHER = ol &d 47 A5+
Al ARCHRE 9G] deE Adwstr] 918 AR(1)-ARCH(p) 23 &
S ow mASY ohel gk

5 =811 &,
2 _ 2 Al
oy =aptae |+ - +aps, » <2 6>

EF, oy >0, o, 0y, - oy, = 0

242 3}

woATE 244 EA dA EAAE AAIEE gk b o
F5 gklsty] 98l ADFAA (Augmented Dickey—Fuller test) ¥ PP#H

A (Phillips—Perron test)oll €]k ©@¢]<+ A A (unit root test)S A 33}
th <% 1>8 9z PR Alder olgEnu] A ko] w2 A
4 AdE YERd ol



92 FHIEAZEAT H4H A=

<E 1> Ees A4 (2006.01-2016.12)
AD

F4% PPAA

SAF Prob. A Prob.
A= -6.8099 0.0000 -6.7981 0.0000
M& -3.9005 0.0027 -3.9755 0.0021
k) 47722 0.0001 -4.9946 0.0000
871 -4.7327 0.0001 -4.8116 0.0001
A -5.5092 0.0000 -5.3965 0.0000
21 -6.6350 0.0000 —6.7422 0.0000
BT -9.6940 0.0000 -9.7611 0.0000
ksl -6.249%6 0.0000 —-6.3037 0.0000
=4k 71290 0.0000 —7.5873 0.0000
! -8.1720 0.0000 -8.1928 0.0000
=5 -9.3325 0.0000 -9.7712 0.0000
s -7.5006 0.0000 -7.8163 0.0000
i -9.2986 0.0000 -9.6706 0.0000
e -8.1892 0.0000 -8.1475 0.0000
Cha -7.2602 0.0000 74743 0.0000
Al -76315 0.0000 -7.5980 0.0000
A5 —7.3042 0.0000 -7.3156 0.0000

= A¥A(intercept) ¥+ A= 2ol that 4 Aue]

<} 1>¢ ADF ¥ PP#HA ZAxlo] st X Aol BEXjit o}
o A g e A ALES BF 1% FYdFFoA @A AL &9
EAg o s A7 S 714dske] BE kg A A AR FRIE ST

2. LCEY FAH4A3}

2006.01-2016.12 7}x]¢] 9¥EAEE o] &3le LCRIAS +H
A9 a9 b, FAAINE <E 2>9 Zokrh

ro

<E 2> A9 q, 9 b9 F4 (200601-2016.12)

ik AH 47 Ak NN 3 Rk 30
a, 6966 3173 13559 4362 2813 2392 1807 1645
b, 02042 | 00702 | 03353 | 00740 | 0.0429 | 0.0328 | 0.0238 | 0.0221

Rt Ol H1 A A kel Al A5
a, 1806 1841 26179 2139 1615 2560 3918 338

v 00205 | 00171 | 0.0269 | 00272 | 0.0130 | 00304 | 0.0552 | 0.0044
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e AuRy FriA Qe Ht ol Evjui A o] MY w
a AFA Al 7HE Avs AMEE ST = dvk of st E v A o A
o Wstel] ek A zo] A WMIEES YEl= b0 g d7
= = veutt A9 o, 7%

T
FAALE Yk =09 20 HFA7| 2 e <" 2> 2o}

2006.01-2016.127Fe]  H=ujuf A el A A 73] A ufu) A 2 &F

AT 53613018 As AALTE 1) FUF AALYS @
&tk
<oy 2> 99 ko 4 (2006.01-2016.12)
FAE kAAE (A= ul A 2 wF-E k) AAL

140000
120000 120000
100000 100000

80000 80000

00! 60000

40000
40000

20000

20000

0

0 E
9 20000

-20000
-40000

-40000

60000

60000

= FA K AAG] 2T
of olitatdol FelHe] HFAow WMedrFl ARCH(D)E S
& o ZF3 itk ARCH)EE F4A%E <& 3>
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<3 3> R AIAD FAHZA9 (2006.01-2016.12)

AR(1)-ARCH() =3

k, = 0.6212k, _, +e,

(8.0580)
o7 = 82524267+ 0.6105¢7_

(756200 (4.049)

o AIC : 215998, SC : 21.6656, Log likelihood : -1411.78
o TT & 2| = z-Statistics Y

7 AIC: Akaike information criterion, SC: Schwarz criterion

¥ 3>9 ARCHEE FAATE o]&3te] o =3 2017.01-2018.107F
o RL,ANAE o ZH] Fole= e

< 3> kAAIE elS5A Fo] (2017.01-2018.10)

80000
60000
40000

20000

-20000

-40000

-60000

——k t ===-k_t(forecast)

<29 3>9 pAAGD d=AS AGE o 9 b, 7o FAX} Aget
Wb A3 dHE 2017.01-2018.10%e] A ofstEwju] A e &S
o Fg 4 A = Aol
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2 AFE 167 A olgEviuiAYFE HFo®E VAREHS
FAst=d olA VAR@EFS A4 A+ d9s ¢ FPE (final
prediction error), AIC &¢ #+d87|F FAZFS ol &3t =, A
6 (lag 6)°] A7 242l Aoz A=t

oA =A% VARG EHS FAAS
Hig Asigon, By FA AgA o
VARG)E G A9 a2} AAILL] FolE <¥ 4>0] Bt
<¥ 4>9F o] VARG)EF S FAT & I3 AAES G2 vt
A 167] A9 EFo A W AZg (white noise) ZHA FEfo] <A

Cl':]
4 AAG Folg melFch

[e:

<ad¥ 4> F4%" VARG)EE ] 1670 Al I2A A o] (2006.01-2016.12)

SEOUL Residuals IC Residuals GG Residuals BS Residuals
2,000 1,000 4,000 1500
1000
500
500
1,000 -500 2,000
o
-2000 - T T T T T T T T T -1000 - T T T T T T T T T -4000 - T T T T T T T T T 1500 T T T T T T T T T
06 07 08 09 10 11 12 13 14 15 16 06 07 08 09 10 11 12 13 14 15 16 06 07 08 09 10 11 12 13 14 15 16 06 07 08 09 10 11 12 13 14 15 16
DG Residuals KJ Residuals DJ Residuals US Residuals

E%

— -800 — A
0607 038 09 10 11 12 13 14 15 16 0607 038 09 10 11 12 13 14 15 16 0607 038 09 10 11 12 13 14 15 16 06 07 08 09 10 11 12 13 14 15 16

KW Residuals CHB Residuals CHNResiduals JB Residuals

:

0. -600. ,mﬂ -1000
T T T T T T T T T T T T T T T T X T T T T T T T T T T T T T T T
06 07 08 09 10 11 12 13 14 15 16 06 07 08 09 10 11 12 13 14 15 16 06 07 08 09 10 11 12 13 14 15 16 0607 08 09 10 11 12 13 14 15 16
JN Residuals KB Residuals KN Residuals JJ Residuals
800 1000 2000 400
300
400 5004 1000
2004
o o-‘ 04 100
0
400 -5004 -1,0004
-100
800 T 1000 2000 20—
o m o 0R 7 02 M 0 41 4D 13 14 4R 1R s " 02 N1 12 1a 1R R
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2 AT A4 VARG EF S FAATE o]&ste] A H= 2017.01-
2018.107k¢] ot Eujuj A gFe] A FolF o St

S A FAST LCREEF FAATE ol &sto] o538 oS4 ¢ VAR
2ol FAAGTE ol&sle] =3 ofFA ANE AYHER Td HWH
oA wlnle] B <29 5>9F 7}

<% 5> LCEE ¥ VAREF 9 A9

Zo] um(e]Z: 2017.01-2018.10)

=
[e] o] =
Mg ikl
30,000 10,000
25,000 |
8,000 | Ic
SEOUL ----1C_LCF
20,000 | - SEOUL_LCF === IC_VARF
- SEOUL_VARF 6,000 |
15,000 |
4,000
10,000 |
5,000 -{ 2,000
0 T T T T T T T T o T T T T T T T T T T T T
06 07 08 09 10 11 12 13 14 15 16 17 18 06 07 08 09 10 11 12 13 14 15 16 17 18
1=IPN
77 A4
50,000 10,000
BS
—---BS_LCF
40,000 GG 8,000 | -—--BS_VARF
—--- GG_LCF
——-- GG_VARF
30,000 6,000 |

20,000

10,000 -{

4,000 -{

] 0
L B e e e T L B A S L B e R B A s A AT B
06 07 08 09 10 11 12 13 14 15 16 17 18 06 07 08 09 10 11 12 13 14 15 16 17 18
2 R
o T
8,000 6,000
KJ
7,000
be 5,000 - KJ_LCF

----DG_LCF
---- DG_VARF

- KJ_VARF
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O X
ikl =4
5,000 5,000
—
4,000 | ———- DJ_VARF 4,000 — Hg_b(/i;F
3,000 | 3,000 ]
2,000 | 2,000
1,000 1,000
o 0 T T T T T T T T T
06 07 08 09 10 11 12 13 14 15 16 17 18
=1
ST
5,000 4,000
—T)
3,500+ - CHB_LCF
4,000 | 2,000 ———- CHB_VARF
5,000 ] 2,500 |
2,000_|
2,000 - 1,500 |
1,000
1,000
500
0 0
7,000 7,000
6,000 | 6,000_|
5,000 | 5,000
4,000 | 4,000 |
3,000 | 3,000 ]
2,000 | 2,000 |
1,000 1,000
0 0
5,000 6,000
41000 | 5,000
4,000 |
3,000 ]
3,000 ]
2,000 |
2,000
1,000 1,000
0 T T T T 0

B B e B o B N e e
6 07 08 09 10 111 12 13 14 15 16 17 18
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=
% A5
10,000 1,600
KN 1,400 | I
--=-- KN_LCF
8,000 | - —-—— JJ_LCF
---- KN_VARF 1,200 | . JJ_VARF
6.000_| 1,000 |
800 |
4,000 600 |
400 |
2,000 |
200 |
0 T T T T T T T T T T T T 0 T T T T T T T T T T T T
06 07 08 09 10 11 12 13 14 15 16 17 18 06 07 08 09 10 11 12 13 14 15 16 17 18

A2, 471,
527 VAREE o SAo nla] 2AHRS ddder o & wgsh=
Ao2 e

23 VAREZHY A9 o553 H7ist7] 93 MSPE (mean
squared percent error)2} MAPE (mean absolute percent error) #t= A
AR ALe 3 vlustded 2 A3 <ad 6>3 2k

<19 6> 2y MSPE® MAPE H| 1l

40.0% 40.0%

M Ll M W
bl
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Availability of Lee-Carter Model 1n
Housing Market Analysis

Ma, Seungryul*

<Abstract>

In this analysis, we compared Lee-Carter (LC) model and VAR model to
confirm the availability of LC model in the forecast of housing market using the
data of apartment transaction volume, and then evaluated the forecast accuracy
by comparing the actual values with the forecasted values from LC model and
VAR model. According to the results of this analysis, it appeared that the LC
model was not inferior to VAR model in the forecast accuracy. In the additional
analysis, the univariate time series forecasting models such as AR model or
ARCH model also could not show superior results to LC model. LC model is
expected to be used usefully in the field of housing market because the structure
of LC model is simple and the estimating process is easy as well as it has
similar forecast accuracy compare to different models. Meanwhile, different from
VAR model, the sum of forecasted values of all 16 area estimated by using LC
model was almost the same as the forecasted total values estimated by the
univariate model. In this viewpoint, the LC model also has its merits compared to
different models when we use the forecasted apartment transaction volume in the

business practice.

Key words: housing market, forecasting model, forecast accuracy, apartment

transaction volume, Lee-Carter model
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