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(Figure 2) House price growth and contributions of national and regional factors

House price growth
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Notes: The middle chart shows the impact of national shocks. The bottom chart shows the joint
impact of regional and idiosyncratic shocks. For all estimated quantities, we show the
median of the posterior distribution.
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(Table 1) Summary statistics

Region Variable Mean Median Max Min Sfd',
Deviation
VD' 60. 11 58.94 96. 64 8.45 20.51
Unemployment rate 4,41 4,45 5.70 3.50 0. 46
Seoul  Net Population outflow — 22092.40  22893.00 46000.00  -8727.00 12299.95
APT installment sales -1.47 -2.30 444,43 -334. 75 105. 66
Inflation 2.30 2.27 6.55 -1.82 1.76
VD' 88. 41 90.52 97.92 64. 36 7.44
Unemployment rate 4,04 4.00 5.00 3.20 0. 46
Busan  Net Population outflow 6720. 33 6607.50 12315.00 318.00  2632.11
APT installment sales -0. 38 -2.49 320. 65 -338.47 100. 99
Inflation 2. 36 2.34 8.62 -1. 30 2.16
VD' 80. 63 82.25 92.98 36. 76 10.75
Unemployment rate 4,53 4,50 6.00 3.70 0.57
Incheon Net Population outflow — -2750.38  -2275.00  2749.00  -8293.00  2909.93
APT installment sales 0.29 3. 66 276.70 -374. 14 123.77
Inflation 2.22 2.10 9.07 -2.16 2.19
VD' 85.51 89.15 98. 38 32.02 12.79
Unemployment rate 3.86 3.75 5.10 2.90 0.57
Daegu  Net Population outflow 3675.62 3202.50  9829.00 -272.00  2039. 24
APT installment sales -1.97 9.26 240. 62 -269. 87 111. 40
Inflation 2.29 2. 40 9.59 -3.12 2.22
VD' 89. 41 93.72 99.79 45.69 11. 46
Unemployment rate 3.45 3.55 5.00 1.90 0.72
Gwangju Net Population outflow 849. 64 684.00  4692.00 -2361.00  1586.59
APT installment sales -0. 60 4,84 275.40 -333.02 115.95
Inflation 2.24 2.54 8. 46 -3.00 2.35
VD' 87.65 90. 60 99. 86 50. 23 12.70
Unemployment rate 3.72 3.80 5.10 2.30 0.62
Daejeon Net Population outflow 1230. 22 653.00  6322.00  -2627.00  2173.01
APT installment sales -5.08 -5.16 318.95 -500. 59 134. 08
Inflation 2.18 2.12 9.55 -2.40 2.37
VD' 74.43 77.15 99. 85 33.52 17.99
Unemployment rate 3.18 3.05 5.00 1.40 0.76
Ulsan  Net Population outflow 468. 41 111,00 4649.00  -1635.00  1483.09
APT installment sales -1.68 10. 83 311.76 -380. 15 138.34
Inflation 2.31 2.34 9.23 -1.66 2.23
VD' 59. 54 64.78 93.47 14. 45 20.90
Unemployment rate 3.57 3.60 5.10 2.50 0. 48
Gyeonggi Net Population outflow  -28414.38 -27512.50 -8072.00 -52916.00 10427. 44
APT installment sales 0.51 0.08 166. 21 -215.62 64.01
Inflation 2.28 2.02 8.57 -1.81 2.13
Mortgage rate 4. 08 4,23 8. 29 1. 67 1.54

Note: Figures except VD" (variacne decomposition to regional factor) and net population outflow
are percent (%).
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fixed effect test) AZE HPRF O 2 XA 14 G3 (o) & 723 3| AR S A

3t 1

Y, =ct+pX, +a;,te; (7)
219881 FiREsol tigk Ad3]HEA ((Table 2)) & 0% AHFTS 72
Z A S o 7FE FEgAE He AU EY AFeREel ta 22 x]do]
SAACE frongk 25 Hola the Btk HAdEY] AS BFE AT
g, 771, diFelA g g2 Bo] AYgEol S71E A FEHE d5E
3 2|9 a1 JEFo] AslE= A oR Uehth e AE, A, o, &4t
& QTFREe] AESE A ge EaHtEs) fonaAl Assldth kAR of
TE BEEFAE), E7HE A7), 8 (T 470 o tig A9 eQl SiHE

el thet FYATE AN Fo3t 2aE HolFint

(Table 2) Effects of determinants of variance decompositions due to regional factors

Unemployment Net population APT installment

Region Inflation Mortgage rate
rate outflow sales
Seoul 20, 3487*** 0.0005** -0.0341* -1.7187 -0. 0819
Busan 1. 1755 0. 0007 -0.0100 0. 3351 -1. 9459
Incheon -0. 8364 0.0011* 0.0119 0. 2535 -0. 9293
Daegu 6. 2286* 0. 0002 0.0143 -0. 5944 -2.7924**
Gwangju -5.5961* -0. 0004 -0.0135 0. 4638 -1. 1068
Daejeon 4. 8668 0.0017* -0. 0008 0. 8449 0. 9289
Ulsan 1. 3525 0. 0068*** 0. 0091 -1.6221% 1.8310
Gyeonggi  23.1149*** -0. 0003 0. 0209 -2.8817*** 2.8207**
R-squared 0.5214
Notes: ***, ** and * denotes significance level at 1%, 5%, and 10% respectively.
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(Appendix)

(Figure A.1) Correlations of housing price growths

Notes: It denotes Seoul, Gyeonggi, Incheon, Busan, Daegu, Gwangju, Daejeon, and Ulsan
respectively by the alphabetical order.
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(Figure A.3) Variance decompositions due to national factors
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Housing Price Synchronization by National and

Regional Factors*

Ingul Baek™™ - Sanha Noh™**

Abstract

We examine the synchronization of housing prices across 97 districts (Gu)
and cities (Si) by using a dynamic factor model. The model allows fluctuations
in housing prices to be decomposed into two latent factors: (1) a national
factor affected by economic conditions and economic policy and (2) a regional
factor driven by region-specific characteristics. We find that the national factor
was the main driver of housing cycles for 2004-2009. However, since 2015,
the importance of regional factors has increased significantly in explaining
fluctuations in housing prices. The increase in the relative importance of the
regional factors appears in the non-capital region. In a panel regression, the
unemployment rate and net population outflow explain housing price variance
accounted for by the regional factors. The mortgage rate and inflation rate
have little impact on the variance explained by the regional factors. According
to our results, it would be required that the effective target of housing policies
be set up at the small administrative district level.
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