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Figure 1. Share of Jeonse in the Korean housing market
(a) Share of housing occupancy types (b) Share of Jeonse in total lease transactions

80

60

40

W= \‘\_—._._.

2006 2008 2010 2012 2014 2016 2018

= Jeonse tenants <+ Owner occupants = Renters

Panel (a) reports household occupancy shares. The renter category includes mixed contracts combining
a partial deposit with monthly payments. Data are from the Korean Housing Survey. Panel (b) reports
Jeonse’s share of registered lease transactions. Data are from the Ministry of Land, Infrastructure, and

Transport.

Figure 2. Housing prices, the price-to-Jeonse ratio, and the price-to-rent ratio
(a) Nationwide (b) Seoul metropolitan area

Note: The figure reports year-over-year house-price growth and the price-to-Jeonse and price-to-rent
ratios from 2004M11 to 2025M12. Each ratio divides the sale-price index by the corresponding lease-

price index. Both ratios are normalized to one in 2015M 1, when district-level rent data begin

Our classification uses district-level innovations rather than these low-frequency lev-
els; persistent differences between the ratios are absorbed by their local dynamics,

although unusual episodes can still alter the signs of their innovations.

The local data also reveal substantial spatial heterogeneity. Figure 8 maps the

district-level time-series volatility of the price-to-Jeonse ratio. Volatility is higher in
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Figure 3. Cross-sectional variation in price-to-Jeonse volatility
(a) Nationwide (b) Seoul metropolitan area
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Note: Each panel maps the district-level standard deviation of the price-to-Jeonse ratio over 2003M 11—
2025M12. The left panel covers 176 urban districts; the right panel focuses on the Seoul metropolitan

area. Gray areas lack comparable high-frequency data.

much of the Seoul metropolitan area and differs considerably even across adjacent
districts. This dispersion does not establish the source of valuation movements, but
it shows why a national ratio is insuflicient: the empirical design must retain both

the location and timing of relative-price innovations.

2. Data, Innovations, and Granular Classification

We use monthly sale-price indices, sale transaction volumes, and Jeonse-price
indices for 176 urban districts from January 2006 to December 2025.9 Sale and
Jeonse prices come from the Korea Real Estate Board’s National Housing Price Trend
Survey; transaction volumes come from its Real Estate Transaction Situation statistics.
The districts are the smallest administrative units for which the three series are

jointly available. All series are seasonally adjusted.

6) Transaction data begin in January 2006 for most districts. Some districts enter later because of ad-
ministrative reorganization. Appendix G lists the districts, coverage periods, and average aggregation
weights.
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For each district i, we estimate

12 /
Zig=ai+ Y. Pyzis_¢+vig, Zig = [q,-,, Dis m,-,t] ) (IL.1)

(=1
where ¢ is log transaction volume, p; is the log sale-price index, and m;; = p;i; - ji,
is the log sale=Jeonse gap. Twelve lags provide a common lag structure across dis-
tricts and accommodate persistence and annual dynamics. We do not orthogonalize
the residuals. Their contemporaneous joint sign is the empirical object of interest.
Because (g, p,m) is an invertible linear transformation of (g, p, j), the equivalent

innovation satisfies 97, = ﬁf ; —19{ .
k) 9 9

The district-month residuals sharpen the exercise in three ways. First, each resid-
ual is an unexpected movement relative to that district’s own lagged price, transac-
tion, and valuation-gap dynamics. Second, monthly observations reduce the time
window over which distinct events are combined, relative to annual or even quarterly
classifications. Third, the cross-section allows a national shock to generate different
local signatures depending on local supply, financing, and occupancy conditions.
The procedure can therefore identify the predominant local signature even when
no single shock characterizes the country as a whole. It cannot rule out omitted con-
temporaneous local fundamentals or multiple disturbances within a month, so the
resulting categories remain conditional rather than fully structural.

We assign every district-month to one of the six categories in Table 1 using

s (04 oP om\/ . C e
Viy = (vi’t,vi’t,viyt) . We then summarize the geographic incidence of category s by

O = Zl{i is in category s at 1 }wj;, (111.2)
i

where s € {Sup(+),Sup(-),HS(+),HS(-), Val(+), Val(-) } and w;, is district i’s share
of national housing inventory.” Thus, Osup(+), = 1 means that every district is in

the flow-supply-tightening category, whereas 6y,(4), = 0.5 means that half is in a

7) The survey does not report district weights, so we use annual housing-inventory shares interpolated
to months. Population weights yield nearly identical aggregate series, with correlations above 0.99,
and similar cumulative price-growth shares: 35.9 percent for supply, 18.2 percent for HS, and 50.9
percent for Val.
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valuation-dominant expansion. Appendix Figure C.1 reports these incidence series.

3. National Price Growth Across Episodes

We next aggregate the local classifications. This exercise is an accounting allo-
cation of observed price growth across district-month categories, not a structural
historical decomposition. Let m;; denote monthly sale-price growth in district i, and
define the reconstructed national growth rate 7; = 3 ;c7, wi; ;. Because the three

broad indicators partition the available district-months,

~ Sup HS Val
= Z Ii,l W,-JTL',-J + Z Ii,t Wi,tn-i,t + Z Ii,t Wit 71:1'7;, (III.S)
i€, ieZy i€Zy
n_tSup 7TtHS ntVal

where each indicator combines the positive and negative category of the correspond-
ing episode type. The components therefore measure price growth that occurs in
district-months carrying each label; they do not measure the causal contribution of

an orthogonal structural shock.®)

Figure 4 plots the allocation from 2007 to 2025. The black line is published
national house-price growth, and the shaded areas are n,sup, ntHS, and 71:,\/“1. The al-
location reveals three patterns. First, 51.4 percent of cumulative net national price
growth occurred in valuation-dominant district-months, compared with 85.7 per-
cent in flow-supply-dominant episodes and 12.9 percent in HS-dominant episodes.
This result is descriptively consistent with earlier evidence that relative valuation
forces are important in Korea (Xiao and Park, 2010; Kim and Lim, 2016), but it
does not imply that a primitive valuation shock caused 51.4 percent ol apprecia-

tion.”

8) The reconstructed series can differ slightly from the published national index because district coverage
and weights change and seasonal adjustment is performed separately. Appendix Figure C.2 shows that
the two series are nevertheless very close.

9) Each share divides a category’s camulative net price growth by total cumulative net price growth. The
statistic is therefore descriptive and can be sensitive to sample endpoints. Normalizing transactions
by the housing stock produces closely related components: the baseline and normalized series have
correlations of 0.988 for supply, 0.976 for HS, and 0.988 for Val; the corresponding cumulative
shares are 87.7, 14.6, and 47.7 percent.
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Figure 4. National house-price growth across classified episodes

4

Booms in Mon-Seoul Metropolitan
Slump in Seoul Metropolitan

COVID19 & Easing MP
-~ S~

(%, mim)

-2 \ Easing MPP / ]

Global Financial Crisis
Inflation Surge & L 2

Tightening MP

08 10 12 14 16 18 20 22 24 26

B Supply I Housing-Service demand [ll Valuation demand

Note: The black line reports month-over-month national house-price growth. The shaded areas allo-

cate weighted district-level price growth to flow-supply-dominant (blue), HS-dominant (green), and

valuation-dominant (red) district-months. The allocation is accounting-based and should not be read

as a structural historical decomposition.

A complementary check replaces the sale=Jeonse gap with the sale-rent gap over

the common sample beginning in 2016. Appendix Figure C.4 reports the resulting

allocation. The Jeonse- and rent-based components correlate at 0.98 for supply,

0.77 for HS, and 0.95 for Val. The lower agreement for HS, concentrated around

the COVID period, is informative: the choice of occupancy benchmark matters

most when rent and Jeonse financing conditions diverge. The two measures never-

theless deliver similar aggregate timing for the supply and valuation categories.

Table 2. Share of cumulative net price growth across classified episodes

Flow supply HS dominant Valuation dominant

Nationwide 35.7% 12.9% 51.4%
Seoul metropolitan area 27.7% 10.2% 62.1%
Non-metropolitan area 45.4% 16.7% 37.9%

Note: Entries divide cumulative weighted price growth occurring in each episode category by
total cumulative weighted price growth from January 2007 to December 2025. They are de-
scriptive accounting shares, not structural variance contributions.
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Second, the three national components co-move strongly: the correlations are
0.77 between supply and HS and 0.71 for each of the other two pairs. This aggregate
co-movement illustrates the value of the granular design. The categories are mutu-
ally exclusive within a district-month, yet several can be important nationally in the
same month because different districts occupy different categories. A national VAR
would compress this coexistence into a single residual, whereas the district-month

approach records the geographic incidence and diffusion of each signature.

Third, the allocation differs sharply across space. Valuation-dominant district-
months contain 62.1 percent of cumulative price growth in the Seoul metropoli-
tan area but only 87.9 percent outside it. Appendix Figure D.1 shows the regional
time series. Appendix D further compares them with major housing-market events.
These narratives provide a check on historical coherence, not independent structural

identification.

A potential concern with a sign-based taxonomy is that an episode’s label may
be fragile when one or more of the estimated innovations lie close to zero. In such
cases, a small amount of estimation error can reverse the relevant sign. Near-zero
innovations may also reflect economically small disturbances or offsetting supply

and demand forces, rather than a clearly predominant market component.

We address this concern using a precision screen following Shapiro (2024). For
each district, let 6\1." , Efiq, and 6" denote the sample standard deviations of the
price, transaction-volume, and valuation-gap innovations, respectively. We classify

district-month (i,7) as ambiguous when
P &P q =4 m ~m
’Vi,z‘ <0.16;, or ’vi’t’ <0.16;, or |Vi,z| <0.15;". (I11.4)

Only observations for which all three innovations exceed their respective thresholds
in absolute value retain their baseline episode labels. Figure C.5 in Appendix reports
the resulting allocation of national house-price growth. Introducing the ambiguous
category naturally reduces the unconditional contribution assigned to each of the

three substantive episode types but leaves the market narrative largely unchanged.

Table C.1 presents the share of cumulative net price growth across classified
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episodes after introducing the ambiguous category. Ambiguous district-months ac-
count for 22.9 percent of cumulative net national price growth. The relative order-
ing of the precisely classified categories, however, remains unchanged. Valuation-
dominant episodes account for 42.1 percent of cumulative net price growth, fol-
lowed by flow-supply-dominant episodes at 27.2 percent and HS-dominant episodes
at 7.9 percent. More importantly, the composition of price growth among the un-

ambiguous observations remains close to the baseline result.'?

4. External Validation of the Episode Labels

Jeonse is not a perfect benchmark for current housing-service value, and the sign-
based classification is deliberately coarse. We therefore examine whether the HS-
and valuation-dominant labels exhibit the external associations suggested by their
economic interpretation. None of the validation variables enters the district-level
VARSs or the construction of the episode labels. We consider one cross-sectional mea-
sure tied directly to intended occupancy and several time-series indicators of buying
pressure, valuation relative to income, multiple-property ownership, transaction-
related information acquisition, and public attention. These exercises provide direc-
tional external validation; they are not causal tests and do not replace the conditions

underlying the classification in Section 11.2.

Our cross-sectional measure comes from the Ministry of Land, Infrastructure
and Transport’s Housing Purchase Fund Source and Occupancy Plan Report. Purchasers
subject to the reporting requirement indicate whether they intend to occupy the
purchased property. For each Seoul district, we calculate the average share of re-
ported purchases without intended immediate owner occupancy over 2019-2025
and compare it with the district’s average allocations to HS- and valuation-dominant

episodes over the same period.!V

10) Re-normalizing the three precise categories to sum to one, valuation- dominant episodes account
for approximately 54.5 percent of classified price growth, flow-supply-dominant episodes for 35.2
percent, and HS-dominant episodes for 10.2 percent. Thus, the finding that valuation-dominant
episodes constitute the largest component of national house-price growth is not driven by district-
months with innovations close to the classification boundaries.

11) The reporting requirement became broadly applicable in designated regulated areas in 2019. We
therefore restrict the comparison to Seoul districts whose entire area was covered and do not extrap-
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Figure 5. Districtlevel external validation using intended occupancy in Seoul
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Note: The horizontal axis reports each district’s average share of reported purchases without intended
immediate owner occupancy over 2019-2025. The vertical axis reports the district’s average price-
growth allocation to HS-dominant episodes in the left panel and valuation-dominant episodes in the

right panel. The fitted relationships are descriptive cross-sectional correlations.

Figure 5 shows that districts with a larger share of purchases not intended for im-
mediate owner occupancy tend to have smaller HS-dominant allocations and larger
valuation-dominant allocations. The correlations do not imply a one-to-one map-
ping. Purchases without intended immediate occupancy may reflect rental provision,
family arrangements, temporary tenure plans, or other motives unrelated to specu-
lative trading. Nevertheless, the opposite slopes across the two panels are consistent
with valuation-dominant episodes being more closely associated with investment-

or portfolio-oriented purchases than HS-dominant episodes.

We next compare the monthly national and Seoul price-growth allocations to
the two demand-dominant categories with five aggregate external indicators: the
KB Buyer Dominance Index, the price-to-income ratio, the Collective-Building Multiple-
Ownership Index, the Real-Estate Registry Viewing and Issuance Index, and relative search
intensity from Naver DataLab.'® The indicators capture distinct margins and are
available over different sample periods. We therefore report pairwise time-series
correlations over the longest common sample for each comparison rather than treat-

ing the variables as interchangeable measures of a single latent factor.

Table 3 shows that the valuation-dominant allocation is more strongly correlated

olate the resulting correlations mechanically to other periods or regions.
12) Appendix D.8 describes the construction, interpretation, and availability of each series.
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Table 3. External correlates of HS- and valuation-dominant episode allocations

HS dominant Valuation dominant
Nationwide Seoul Nationwide Seoul T
KB Buyer Dominance Index 0.60 0.39 0.75 0.62 229
Price-to-Income Ratio 0.02 -0.05 0.23 0.21 205
Collective-Building Multiple-Ownership Index -0.01 0.20 0.19 0.36 193
Registry Viewing and Issuance Index 0.02 0.14 0.19 0.23 193
Naver Search Intensity 0.11 N/A 0.31 N/A 121

Note: Entries are pairwise time-series correlations between the monthly price-growth allocation
to each episode category and the corresponding external indicator over their longest common
sample. Naver search intensity is available only at the national level. Because the series are
persistent and their sample periods differ, the correlations are interpreted descriptively rather
than as independent hypothesis tests. The external indicators are not used to construct the
episode labels.

than the HS-dominant allocation with every reported external indicator, both na-
tionwide and, where available, in Seoul. The largest correlations are with the KB
Buyer Dominance Index, which is positively related to both categories because it
captures broad housing-market strength. Even in this case, however, the correla-
tion is higher for the valuation-dominant allocation. The price-to-income, multiple-
ownership, registry-activity, and search-intensity indicators display the same relative

ordering.

Taken together, the cross-sectional occupancy evidence and the time-series cor-
relations support the economic content of the episode labels. Valuation-dominant
episodes are more closely associated with purchases lacking intended immediate
owner occupancy, perceived buyer dominance, multiple ownership, transaction-
related information acquisition, and attention to forward-looking housing-market
themes. These associations do not establish that valuation-dominant episodes rep-
resent bubbles or that the external indicators measure speculative demand directly.
Common fundamentals, financing conditions, institutional changes, and measure-
ment error may affect both the classification and the validation variables. The evi-
dence is therefore best viewed as directional validation that the two demand-dominant

categories capture economically distinct housing-market environments.
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IV. Housing-Market Episodes and the Macroeconomy

1. Regional Economic Responses after Demand-Dominant Episodes

We ask whether regional economic activity follows different paths after HS-
dominant and valuation-dominant housing-market episodes. Both categories de-
scribe district-months in which sale-price and transaction-volume innovations move
in the same direction. They differ in whether the occupancy benchmark rises more
or less than the sale price. The distinction is potentially important because observa-
tionally similar housing booms may coincide with very different local balance-sheet

and expenditure dynamics.'®

The granular design provides meaningful identifying variation. Each episode is
classified using only contemporaneous innovations in the district’s housing-market
variables, measured relative to that district’s own lagged dynamics. Monthly classifi-
cation narrows the interval over which distinct developments are bundled together,
while the cross-section allows HS-, valuation-, and flow-supply-dominant episodes
to coexist in the same national period. Time fixed effects then compare districts
exposed to different local signatures under the same national macroeconomic and
policy environment. Relative to an aggregate time-series design, this structure re-

duces aggregation bias and common-shock confounding.

It does not, however, make the episode measures fully exogenous. Local income,
employment, migration, amenities, or credit conditions can jointly affect housing
variables and real activity. We therefore interpret the estimates below as conditional
dynamic responses to predominant local housing-market signatures after controlling

for district-level covariates.

13) We focus on the two demand-dominant categories and include the flow-supply-dominant index in
every specification. This holds fixed the incidence of price movements associated primarily with
changes in listings and transaction supply.
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1.1. Panel Local Projections

Let dl(ff be the monthly signed indicator for category k € {HS, Val,Sup}:

1,  if district i has a price-increasing episode of type k,
d,{ff =4-1, if district i has a price-decreasing episode of type k, (Iv.1)

0, otherwise.

For outcomes observed at quarterly or annual frequency, we aggregate the monthly
classifications as

Sfo=—Sdf,, (IV.2)

1
M =

where M; is the number of months in period . When outcomes are available only
at a broader geographic level, we aggregate district indices using housing-inventory
weights. For presentation, each Sf-ft is standardized within the relevant estimation
sample. The index is a measure of net signed incidence, not the magnitude of a
primitive shock. A value near zero can indicate either few episodes of type k or

offsetting positive and negative classifications within the period.

Following Jorda (2005) and motivated by the finite-sample properties of long-

difference specifications discussed in Piger and Stockwell (2025), we estimate

b ah.ph HS, ph oVal  gh  Sup
Yieen—Yir1= 06"+ 4" + ByysSiy” + ByaiSis +68upS;;
, (IV.3)
+ 10X 121 + € pn,

where Y;; is the log level of the outcome. The housing service- and valuation-
dominant episode indices enter jointly in every regression, so that ﬁ{’ls and ﬁ{}al
measure their respective conditional responses of the outcome at horizon h. The
flow-supply-dominant index is included throughout as a control, with coefflicient
Gé‘up, but is not the focus of the analysis. The vector X;,_; contains lagged outcome
growth, lags of all three episode indices, log population, and population growth. Unit

fixed effects Otl.h absorb time-invariant local characteristics, while time fixed effects

A]' absorb national macroeconomic, financial, and policy developments.
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With normalization, the coefficients Bt and B are the cumulative conditional
response at horizon h associated with a one-standard-deviation increase in the net
incidence of the episodes of interest. Baseline standard errors use the Driscoll-Kraay

correction for cross-sectional and serial dependence (Driscoll and Kraay, 1998).

We first estimate equation (IV.3) after replacing the three episode indices with
standardized local house-price growth. This provides a reduced-form benchmark
for the average relationship between housing appreciation and regional activity with-
out distinguishing the source of the price movement. Figure 6 shows positive point
estimates for all three outcomes. The output response is economically and statisti-
cally more pronounced, while the responses of employment and establishments are
smaller and less precisely estimated. The benchmark is consistent with the conven-
tional observation that rising local house prices often coincide with stronger local

activity.

Figure 6. Conditional responses of regional activity to local house-price growth
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Note: The figure reports cumulative local-projection responses of output, employment, and the number
of establishments to a one-standard-deviation increase in local house-price growth. The horizontal axis
denotes years. Shaded areas indicate 68 percent confidence intervals and dotted lines indicate 90 percent

confidence intervals. Standard errors are computed following Driscoll and Kraay (1998).

1.2. Divergent Responses across Demand-Dominant Episodes

We next estimate equation (IV.3) using the district-level episode indices con-
structed in Section III. Output is available for 154 districts from 2010 to 2022,

while employment and establishment counts are available for 155 districts from
2007 to 2024.

Figure 7 reveals a clear contrast between the two demand-dominant categories.
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A higher incidence of HS-dominant episodes is followed by stronger output at
medium horizons and a gradual rise in employment. By contrast, a higher incidence
of valuation-dominant episodes is followed by lower employment and a near-term
decline in output. Two years after a one-standard-deviation increase in the HS-
dominant episode index, district-level output is approximately 0.5% higher, whereas
it is about 0.2% lower following an equivalent increase in the valuation-dominant in-
dex. The third column reports the difference between the two estimated responses,
which is statistically significant over the relevant horizons. Establishment responses
are estimated less precisely, but the point estimates are again more negative follow-
ing valuation-dominant episodes, and the differences between the two categories
are statistically significant. Value-added output displays a similar ordering across

the two episode types (Appendix Figure E.1).

The results show that the average positive association between house prices and
activity in Figure 6 masks substantial heterogeneity. District-periods with similar
positive price and transaction innovations subsequently display different activity
paths depending on whether the occupancy benchmark rises more or less than the
sale price. The terms “good” and “bad” housing booms refer to this conditional

difference in subsequent real activity.

1.3. Robustness Checks

We evaluate whether our main finding is sensitive to spatial aggregation, regional
confounders, outcome [requency, dynamic-panel estimation bias, the treatment of
ambiguous episodes, and the choice of occupancy benchmark. Detailed estimates

are reported in Appendix E.

Broader geographic units. District boundaries may be narrower than local la-
bor and commuting markets, and housing-market effects may spill across neighbor-
ing districts. We therefore aggregate the episode indices and outcomes to province
and city levels. The broader specifications sacrifice some of the cross-sectional gran-
ularity of the baseline but internalize more commuting and expenditure spillovers.

The relative ordering remains similar: HS-dominant episodes are followed by stronger
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Figure 7. Conditional responses after HS- and valuation-dominant episodes
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Note: The panels report cumulative local-projection responses to a one-standard-deviation increase in
the net incidence of HS- or valuation-dominant episodes. The flow-supply-dominant index is included
as a control but omitted from the figure. The horizontal axis denotes years. Shaded areas indicate
68 percent confidence intervals and dotted lines indicate 90 percent confidence intervals. Output is
estimated for 154 districts over 2010-2022. Employment and establishments are estimated for 155
districts over 2007-2024. Standard errors are computed following Driscoll and Kraay (1998).

output and labor-market outcomes than valuation-dominant episodes (Appendix
Figure E.2).
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Monthly labor-market outcomes. o align the outcome frequency more closely
with the housing episode classification, we estimate monthly responses of the employment-
to-population ratio for individuals aged 15—64 and the labor-force participation
rate. These outcomes are available at the province and city level, so the district
classifications are first aggregated within each region. Calendar-month fixed effects
absorb national monthly shocks and policy changes. The estimates again place labor-
market outcomes alter HS-dominant episodes above those after valuation-dominant
episodes, although the broader geographic aggregation produces less precise esti-

mates (Appendix Figure E.3).

Dynamic-panel bias. The inclusion of lagged outcome growth in a fixed-effects
panel can produce finite-sample bias. We therefore re-estimate equation (IV.3) using
one-step difference GMM. The GMM estimates preserve the main ordering across
the two demand categories (Appendix Figure E.4). This exercise addresses bias
from lagged dependent variables; it does not independently resolve the conditional-

exogeneity requirement for the episode indices.

Allowing for ambiguous episodes. A potential concern with the sign-based
taxonomy is that episode labels may be sensitive when one or more estimated in-
novations lie close to zero. Figure C.5 addresses this concern by classifying such
district-months as ambiguous. We re-estimate equation (IV.8) after setting the cor-
responding episode indicators to zero, thereby treating observations without suffi-
ciently large innovations as unclassified rather than assigning them to a particular
episode type. Appendix Figure E.5 shows that the contrast between HS-dominant

and valuation-dominant episodes remains qualitatively unchanged.

Rent as the occupancy benchmark. We reconstruct the categories using the
sale-price-to-rent gap over the shorter common sample. The valuation-dominant
results are robust: valuation-dominant episodes are followed by lower output, em-
ployment, and establishment counts under both occupancy benchmarks. The HS-
dominant results are less stable. Output rises under the rent-based classification, but

employment and establishments decline (Appendix Figure E.6).
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This difference is substantively important. It indicates that the contractionary
association following valuation-dominant episodes is the more robust result, whereas
the expansionary interpretation of HS-dominant episodes depends more heavily on
Jeonse as the occupancy benchmark. Conventional rents may contain housing-cost
pressures, contract adjustments, and discount-rate exposure that differ from those
embedded in Jeonse prices. The rent exercise should therefore be viewed as an

alternative economic classification, not simply as a noisier replication of the baseline.

1.4. Source of Divergence and Potential Transmission Mechanism

The preceding estimates establish a robust difference in conditional outcome
paths but do not by themselves identily a transmission mechanism. We next use
expenditure and sectoral regional accounts to locate the margins along which the di-
vergence is most pronounced. Because these data are available only for 17 provinces
and major cities, the analysis necessarily sacrifices the district-level granularity and

has lower statistical power than the baseline.

Consumption and investment. Figure 8 reports responses of private consump-
tion and gross fixed capital formation. HS-dominant episodes are followed by a
modest increase in private consumption, whereas valuation-dominant episodes are
followed by a persistent consumption decline. Gross fixed capital formation does
not fall after valuation-dominant episodes and has a positive, albeit imprecisely es-

timated, response.

The difference suggests that the aggregate divergence operates more through
household expenditure than through a broad contraction in investment. The in-
vestment response is consistent with collateral values continuing to support firm
or construction activity (Chaney et al., 2012; Bahaj et al., 2020), but the regional

accounts do not identify a collateral channel directly.

The combination of lower consumption and non-declining investment after
valuation-dominant episodes is also consistent with a household balance-sheet mech-
anism. If these episodes are accompanied by greater borrowing, subsequent debt

service may restrain consumption even while higher collateral values support in-
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Figure 8. Expenditure-side responses after demand-dominant episodes
(a) Private consumption
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Note: The panels report cumulative local-projection responses of private consumption and gross fixed
capital formation to standardized HS- and valuation-dominant episode indices. The data cover 17
provinces and major cities from 2006 to 2024 and are drawn from the Regional Income Statistics. The
horizontal axis denotes years. Flow-supply-dominant episodes are included as controls but omitted
from the figure. Shaded areas indicate 68 percent confidence intervals and dotted lines indicate 90

percent confidence intervals. Standard errors are computed following Driscoll and Kraay (1998).

vestment. This interpretation motivates the borrower-level analysis in the next sub-

section; it is not established by the regional expenditure results alone.

Sectoral output. We next use quarterly GRDP disaggregated by sector. Panel (a)
of Figure 9 reproduces the relative ordering in total output at quarterly frequency.

The sectoral estimates reveal where that ordering is concentrated.

Mining, quarrying, and manufacturing show no systematic differential response
across the two demand categories. Construction rises after both categories at some

horizons, although the estimates are imprecise. Thus, the negative aggregate re-
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Figure 9. Sectoral responses after demand-dominant episodes
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Note: The panels report cumulative local-projection responses of total GRDP, mining, quarrying, and
manufacturing output, construction output, and services output to standardized HS- and valuation-
dominant episode indices. The data cover 17 provinces from 2015Q1 to 2024Q4 and are drawn from
the Quarterly Gross Regional Domestic Product statistics. The horizontal axis denotes quarters. Flow-
supply-dominant episodes are included as controls but omitted from the figure. Shaded areas indicate
68 percent confidence intervals and dotted lines indicate 90 percent confidence intervals. Standard

errors are computed following Driscoll and Kraay (1998).

sponse following valuation-dominant episodes does not appear to originate in an
immediate contraction of construction. The clearest divergence occurs in services:
service output rises after HS-dominant episodes and falls after valuation-dominant
episodes. Because a large share of local services is tied to household and non-tradable

expenditure, this pattern is consistent with the consumption responses in Figure 8.

2. Borrower-level Responses after Demand-Dominant Episodes

The aggregate evidence above shows that HS-dominant and valuation-dominant
housing episodes are followed by sharply different paths of consumption and lo-
cal economic activity. We now examine whether household borrowing patterns are
consistent with a balance-sheet channel underlying this divergence. In particular,
we ask whether valuation-dominant episodes are followed by greater debt accumu-
lation than HS-dominant episodes and whether their consumption effects are more

negative among borrowers who accumulated more debt before the episode.
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Alarge literature documents that housing booms often coincide with rapid house-
hold borrowing, which can subsequently constrain consumption and offset the wealth
effects of higher house prices (Mian and Sufi, 2011; Dynan et al., 2012; Hedlund,
2019). Our analysis complements this literature by distinguishing the types of hous-

ing booms.

We study these questions using proprietary borrower-level data from the Bank
of Korea. The data allow us to connect district-level episode indices to individual
borrowing and spending. The resulting evidence does not by itself establish a causal
debt-overhang mechanism, but it permits us to examine whether the household
balance-sheet patterns associated with the two episode types are consistent with

such a mechanism.

2.1. Data and Sample Construction

We use the Consumer Credit Panel maintained by the Bank of Korea, a quar-
terly administrative panel modeled after the Federal Reserve Bank of New York
Consumer Credit Panel. The data follow individual credit records obtained from a
major credit bureau and cover approximately 4.8 percent of credit-active individ-
uals in Korea, or about 2.35 million borrowers, selected through stratified random
sampling based on birth dates.!®? As described in Lee and Shim (2026), the panel
reports borrower characteristics, including age, gender, and residential location, to-
gether with loan balances, loan types, income, and credit and debit card expenditure.
Because the variables are drawn from administrative records, they avoid survey re-
call error and item nonresponse, although they remain subject to the limitations of

credit-bureau reporting.

The estimation sample spans 56 quarters from 2012Q1 to 2025Q4. We use the
sum of credit and debit card expenditure as a proxy for household consumption. We

exclude borrowers whose total loan balance exceeds KRW 1 billion (about USD 0.7

14) As with most administrative credit datasets, the panel may contain missing values, reporting errors,
and outliers arising from financial institutions’ reporting practices. Although the data are representa-
tive of the credit-active population at the aggregate level, representativeness may be weaker within
narrowly defined loan types or geographic areas. The panel also does not cover individuals without
credit records.
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million) and those who ever report negative income or card expenditure. Income
and card expenditure are winsorized at the upper 2 percent, and we retain borrowers
with complete information on loans, income, and expenditure for at least three
consecutive years. Loan balances, income, and card expenditure are deflated by
the consumer price index. The resulting sample contains approximately 710,000

borrowers per quarter on average.

2.2. Consumption and Debt Responses after Demand-Dominant Episodes

We first estimate how household card expenditure and borrowing evolve with
the incidence of the three housing-market episode types. We aggregate the monthly

signed indicators constructed in Section 111 to the quarterly frequency.

We estimate the following panel local projection:

_ h ,ah,ph cHS , ph oVal , b oSup
Yijien—Yiji-1= 05,'7j+)~t +BHSSj,t +[3Va15j,z +95uij.t
’ av.4)
/
+ 00X j-1+ & jrvhs

where Y; j; is either the log of real card expenditure or the log of the real total loan
balance of borrower i residing in district j at quarter . The HS- and valuation-
dominant indices enter jointly in every regression, while the flow-supply-dominant

index is included throughout as a control.

The vector X; j;—1 includes lagged growth in the dependent variable and lagged
income growth. Individual-by-district fixed effects, Oci}”j, absorb time-invariant char-
acteristics of each borrower-location pair, while quarter fixed eflects, lth, absorb
national macroeconomic, financial, and policy developments. The coeflicients Blflls
and B\h,al should therefore be interpreted as cumulative conditional responses to a
higher net incidence of the corresponding district-level episode type, rather than as
responses to mutually orthogonal structural shocks. Standard errors are clustered at
the district-by-quarter level, where the episode indices vary, following Abadie et al.
(2023).

Figure 10 reveals a sharp contrast between the two demand-dominant categories.

Panel (a) shows that a higher incidence of HS-dominant episodes is followed by an
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Figure 10. Responses after demand-dominant episodes at the individual level
(a) Consumption
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Note: The panels report cumulative conditional responses estimated using panel local projections over
2012Q1-2025Q4. Panel (a) reports responses of real credit and debit card expenditure, and Panel (b)
reports responses of real total loan balances. The HS-dominant and valuation-dominant episode indices
enter jointly in every regression. The flow-supply-dominant index is included as a control but is not
reported. The horizontal axis denotes the horizon in quarters. Shaded areas and dotted lines indicate 68
and 90 percent confidence intervals, respectively. Standard errors are clustered at the district-by-quarter
level following Abadie et al. (2028).

increase in card expenditure, whereas a higher incidence of valuation-dominant
episodes is followed by lower expenditure over subsequent quarters. This ordering

mirrors the aggregate consumption results reported above.

Panel (b) shows an equally distinct borrowing pattern. HS-dominant episodes
are followed by little systematic change in total loan balances. Valuation-dominant
episodes, by contrast, are followed by a significant increase in borrowing. Thus,
episodes in which sale prices outpace the housing-service benchmark are more
closely associated with household debt accumulation than episodes in which the

benchmark moves at least as much as the sale price.
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Taken together, these results are consistent with a household balance-sheet chan-
nel. Valuation-dominant episodes combine greater borrowing with weaker subse-
quent expenditure, whereas HS-dominant episodes are associated with higher ex-
penditure without a comparable increase in debt. These aggregate borrower-level
patterns do not, however, establish that the additional borrowing itself causes the
subsequent expenditure decline. We therefore examine whether the expenditure
response differs systematically with borrowers’ prior debt growth within the same

district and quarter.

2.3. Consumption Heterogeneity by Prior Debt Growth

We next test whether prior debt accumulation is associated with a weaker expen-
diture response to demand-dominant housing episodes. Let Ab; j,_; denote lagged
growth in borrower i’s real total loan balance, demeaned by its sample average. We

estimate

Yijoen=Yija-1= afj + Nﬁt + ﬁ}hls (S?zs xAb; j -1 )
S
+ ﬂ\}jal (S}ljl X Abi,j,t—l ) + 9§‘up (Sj;lp X Abi,j,t—l ) (IV5)

h /
+0"Ab; 1+ 10X j i1+ & jihs

where Y; j; is log real card expenditure. The three interactions enter jointly, and the

flow-supply interaction is again included as a control.

District-by-quarter fixed effects, ,uﬁ,, absorb the main effects of all local episode
indices, as well as any other observed or unobserved conditions common to bor-
rowers in the same district and quarter. Individual-by-district fixed eflects absorb
time-invariant borrower-location characteristics. Identification of the interaction co-
efficients therefore comes from differences in prior debt growth across borrowers

exposed to the same local housing-market conditions.

A negative value of ﬁ,f’ means that borrowers with faster prior debt growth exhibit
a weaker, or more negative, expenditure response to a higher incidence of episode
type k. The coeflicients capture conditional heterogeneity associated with prior debt

accumulation; they should not be interpreted as the causal eflect of debt growth
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itself, since time-varying borrower characteristics may also be correlated with prior

borrowing. Standard errors are clustered at the district-by-quarter level.

Figure 11 reports the estimated interaction eflects. The interaction between prior
debt growth and the HS-dominant episode is small and statistically insignificant over
most horizons. By contrast, the interaction with the valuation-dominant episode is
persistently negative. Among borrowers facing the same district-level conditions in
the same quarter, those with faster prior debt growth exhibit a weaker subsequent

expenditure response when valuation-dominant episodes become more prevalent.

Figure 11. Debt overhang and household consumption
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Note: The figure reports the interaction coeflicients between the quarterly episode indices and lagged
borrower-level growth in real total loan balances, estimated using panel local projections over 2012Q1-
2025Q4. The dependent variable is real credit and debit card expenditure. All three episode interactions
enter jointly, while the flow-supply interaction is included as a control but is not reported. A negative
coeflicient indicates that borrowers with faster prior debt growth have a weaker expenditure response
to a higher net incidence of the corresponding episode type. The horizontal axis denotes the horizon
in quarters. Shaded areas and dotted lines indicate 68 and 90 percent confidence intervals, respectively.

Standard errors are clustered at the district-by-quarter level following Abadie et al. (2023).

The two sets of results provide complementary evidence consistent with a debt-
overhang interpretation. Valuation-dominant episodes are followed by greater house-
hold borrowing, and their adverse expenditure responses are concentrated among
borrowers who had accumulated more debt beforehand. HS-dominant episodes
display neither pattern as clearly. Because prior debt growth may proxy for time-
varying income expectations, credit access, or borrower risk, the interaction results
do not isolate a causal effect of debt. Nevertheless, the use of district-by-quarter

fixed effects rules out local conditions common to all borrowers, while individual-by-
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district fixed effects absorb persistent borrower heterogeneity. The evidence there-
fore supports the interpretation that household debt accumulation helps account
for the weaker consumption dynamics associated with valuation-dominant housing

episodes.

3. Housing Market Dynamics and the Policy Mix

We examine how monetary and macroprudential policy shocks affect the dis-
tribution of national house-price growth across the three episode categories con-
structed in Section III. In particular, we ask whether policy interventions have dif-
ferent effects on price growth occurring in flow-supply-dominant, HS-dominant,

and valuation-dominant district-months.

We first estimate a vector autoregression that jointly includes monetary and
macroprudential policy instruments and use it to identify structural policy shocks.!®
Appendix F describes the identification strategy. We then estimate the dynamic re-
sponses of the three national episode allocations using local projections. We also

allow the responses to differ between policy tightening and easing.

A large literature shows that monetary and macroprudential policies play im-
portant roles in housing-market dynamics. Our analysis complements this litera-
ture in two respects. First, the policy-shock identification accounts jointly for policy
endogeneity and interactions between monetary and macroprudential instruments.
This is important because macroprudential measures are often adopted in response
to housing-market conditions and may interact with monetary policy (Kim and
Mehrotra, 2018). Second, we examine whether the two policy tools shift house-price
growth differently across HS-dominant and valuation-dominant episodes. The anal-
ysis therefore provides evidence on how the composition of housing-market expan-

sions and contractions responds to policy interventions.

15) Figure F.1 in the Appendix plots the policy rate and loan-to-value limits together with national house-
price growth.



BOK Working Paper No. 2026-13

3.1. Monetary Policy and Housing Market Dynamics

Let ntj denote the national price-growth allocation associated with category j €
{Sup,HS, Val}, as defined in Section I11. For each horizon A, define cumulative allo-

cated price growth as
h
Jo_ J
Huh - Z Tivs:
s=0

We estimate
Htj,h = Ot]h + B‘]}'leMPJ + Gjh (L)Zt_] + 87,t+h? (IV.6)

where eyp; is the contractionary monetary policy shock identified from the VAR in
Appendix F. The vector Z;_1 includes 12 lags of the corresponding monthly price-
growth allocation and the policy shock. Thus, jh measures the cumulative response

of house-price growth occurring in category j to an exogenous monetary tightening.

We also allow for asymmetric responses to monetary tightening and easing (Tenreyro
and Thwaites, 2016; Choi et al., 2024):

), = o) + B max(0,enp, ) + B} min(0,enp, ) + 07 (L)Z1 +er. (IV.7)

Figure 12 shows that the response to monetary policy is most pronounced for
the valuation-dominant allocation. In the linear specification, a contractionary mon-
etary policy shock reduces national house-price growth, with the largest and most
persistent decline occurring in price growth allocated to valuation-dominant district-

months. The response of the HS-dominant allocation is smaller and less persistent.

This ordering is consistent with valuation-oriented housing activity being par-
ticularly sensitive to discount rates and expected capital gains. It is also consistent
with Biljanovska et al. (2025), who document stronger monetary transmission in
housing markets exhibiting greater overvaluation. The episode classification does
not isolate the underlying behavioral channel, however; the result shows that exoge-
nous monetary tightening disproportionately reduces price growth occurring under

a valuation-dominant market signature.

The asymmetric estimates reveal a marked difference between easing and tight-
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Figure 12. Effects of monetary policy shocks on housing market dynamics
(a) Monetary policy (average)
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(c) Monetary policy (easing)
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Note: The panels report cumulative local-projection responses of national house-price growth allocated
to flow-supply-dominant, HS-dominant, and valuation-dominant district-months to a 100-basis-point
monetary policy shock. Panel (a) reports the linear response to a contractionary shock. Panels (b) and
(c) allow for asymmetric responses to monetary tightening and easing. The easing response is plotted
after reversing its sign so that the panels compare response magnitudes in the direction conventionally
associated with lower interest rates. Solid lines denote point estimates, shaded areas indicate 68 percent

confidence intervals, and dotted lines indicate 90 percent confidence intervals. The sample spans January

2007 to December 2024.

ening. A rate cut produces a persistent increase in the valuation-dominant price-
growth allocation, whereas a comparable rate increase generates a smaller and less
precisely estimated decline. This asymmetry is consistent with downward rigidity

in housing prices (Gao et al., 2009; Li, 2015) and suggests that monetary tighten-



BOK Working Paper No. 2026-13

ing may be less effective at reversing valuation-dominant housing expansions than

easing is at amplifying them.

3.2. Macroprudential Policy and Housing Market Dynamics

We next examine structural macroprudential policy shocks, focusing on changes
in loan-to-value limits. We estimate equations (IV.6) and (IV.7) after replacing epp,
with the macroprudential policy shock epp, identified in Appendix F. A positive
value of epp; denotes an easing of LTV limits, while a negative value denotes tight-

ening.

Figure 13 shows that macroprudential policy affects price growth across a broader
set of episode categories and with a longer lag than monetary policy. In the linear
specification, an easing ol LTV limits is followed by increases in all three national
price-growth allocations, although the responses become statistically visible only af-

ter approximately one year.

The asymmetric estimates [urther distinguish the two policy tools. LTV eas-
ing produces limited stimulative responses, whereas LTV tightening more clearly
reduces national house-price growth. The decline includes a sizable reduction in
price growth occurring in valuation-dominant district-months, but also a reduction
in the HS-dominant allocation. Macroprudential tightening therefore appears more
effective than monetary tightening in restraining valuation-dominant price growth,

although it does not affect that category exclusively.

Taken together, Figures 12 and 13 point to a policy tradeofl. Monetary eas-
ing strongly increases price growth occurring in valuation-dominant episodes, while
monetary tightening generates a smaller offsetting response. Macroprudential tight-
ening more clearly reduces the valuation-dominant allocation, but its effects emerge
with a delay and extend to HS-dominant episodes as well. Managing housing-market
risks may therefore require a calibrated policy mix rather than reliance on a single

instrument.
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Figure 13. Effects of macroprudential policy shocks on housing market dynamics
(a) Macroprudential policy (average)
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(b) Macroprudential policy (LTV tightening)
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(c) Macroprudential policy (LTV easing)
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Note: The panels report cumulative local-projection responses of national house-price growth allocated
to flow-supply-dominant, HS-dominant, and valuation-dominant district-months to a one-percentage-
point LTV-limit shock. A positive shock denotes an easing of LTV limits. Panel (a) reports the linear
response, while Panels (b) and (c) allow for asymmetric responses to LTV tightening and easing. Solid
lines denote point estimates, shaded areas indicate 68 percent confidence intervals, and dotted lines

indicate 90 percent confidence intervals. The sample spans January 2007 to December 2024.

V. Conclusion

This paper develops a high-frequency framework for classifying local housing-market
episodes. We implement the classification using Korea’s Jeonse system, which provides

a capitalized market price for the right to occupy a dwelling, together with monthly
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data for local housing markets. The resulting categories are reduced-form episode la-
bels rather than mutually orthogonal structural shocks, but they provide a transparent

way to distinguish housing booms with different predominant market signatures.

A large share of national house-price growth during 2007-2025 occurred in
valuation-dominant district-months, with this pattern especially pronounced in the
Seoul metropolitan area. More importantly, the subsequent paths of local economic
activity differ sharply across the two demand-dominant categories. A higher in-
cidence of housing service-dominant episodes is followed by stronger consump-
tion, employment, and output, whereas a higher incidence of valuation-dominant
episodes is followed by weaker activity. Thus, housing booms that look similar in
sale-price and transaction data can have substantially different economic implica-

tions depending on how sale prices move relative to current housing-service values.

Borrower-level evidence points to household balance sheets as one source of this
divergence. Using quarterly data covering approximately 710,000 borrowers per
quarter, we find that valuation-dominant episodes are followed by greater household
borrowing and lower card expenditure, while housing service-dominant episodes
are not associated with a comparable increase in debt. Moreover, the expenditure
response following valuation-dominant episodes is more negative among borrowers
with faster prior debt growth. These patterns do not isolate the causal effect of debt
accumulation, but they are consistent with a debt-overhang channel through which

household balance sheets weaken subsequent consumption.

The policy results further suggest that the composition of housing booms mat-
ters for stabilization. Monetary easing disproportionately raises the incidence of
valuation-dominant episodes, while subsequent tightening produces smaller offset-
ting effects. Macroprudential tightening through loan-to-value restrictions appears
more effective in reducing valuation-dominant incidence, although its effects emerge
with a delay. The central policy challenge is therefore not to eliminate housing-
market expansions as such, but to recognize that expansions supported by current
housing-service values differ from those in which sale prices run ahead of that bench-
mark. Policies that respond only to aggregate house-price growth may overlook this

distinction and the different real and financial consequences that follow.
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Appendix

A. Theoretical Framework for Episode Classification

This appendix embeds the pricing relations and sign taxonomy in Sections II.1
and I1.2 in a simple tenure-choice and transaction-market environment. This is not
a structural model of the housing market. It is a benchmark environment that derives
suflicient conditions for the empirical episode classification and serves four purposes.
(i) It clarifies how rent and Jeonse prices arise from alternative contracts for the same
occupancy service; (ii) distinguishes the fixed physical stock from the flow of units
offered for sale; (iii) shows when a common financing-rate component cancels from
the sale—Jeonse gap; and (iv) states the conditions under which the empirical sign

patterns identify the predominant market component in a district-month.

The model is deliberately a partial-equilibrium benchmark. It provides an eco-
nomic foundation for the variables used in the empirical classification, but it does
not recover mutually orthogonal primitive shocks or deliver a complete general-
equilibrium model of household portfolios, housing construction, and financial in-

termediation.

Environment and household problem. Time is discrete, 1 =0,1,2,..., and lo-
cations are indexed by h € H. A continuum of households consumes a non-housing
good and one unit of housing services. Household i chooses its location A;; and
occupancy mode

di7t € {Ra‘la O}a

where R, J, and O denote monthly rent, Jeonse, and owner-occupancy, respectively.
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Let a;; denote liquid financial wealth and y;; income. The household’s beginning-
of-period state is (a;s,his—1,di;—1). Its value function is

Vi(ais,hig-1,diy-1) = max {M(Ci,mhi,z) +BEVii1(aiss 7hi,tadi,t)}7 (A.1)

Ciysig41:hig,diy
where u,. >0 and u.. <0.

Define indicators for entering and exiting ownership:

Bi,t =1 {d,'J =0, d,‘J_l +#0 or h,'J * hi71_1 }, (AQ)

S,‘J =1 {d,‘ﬁ,_l = 0, diJ +#0 or h,"t * h,'J_] } . (A.3)
The household budget constraint is

Cig+aiss1 + g, —gyRe(hig) + Leg,-nJi (hiy) +BiPi(hiy) Al

=Yirt (1 + it)ai,t + l{diytfl:,]}]t—l (hi,t—l) + Si,tPt(hi,t—l )

A renter pays the current flow rent. A Jeonse tenant transfers the current deposit
and receives the previous deposit when the earlier contract expires. A household
purchasing a dwelling pays the sale price only when it enters ownership or changes
the owned location, rather than in every period it remains an owner. Likewise, sale

proceeds are received only upon exiting or changing ownership.

For compactness, equation (A.4) describes the occupant side of the market. Some
households or other investors may own units supplied to rent or Jeonse tenants
without occupying those units. Their portfolio decisions are summarized below by
tenure-supply and listing-supply schedules. The benchmark therefore does not im-

pose that every housing purchaser immediately occupies the purchased unit.
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Occupancy services and tenure contracts. Let C;(h) >0 denote the latent
market value of the current flow of housing services generated by occupying a com-
parable dwelling in location h. The object summarizes the contemporaneous will-

ingness to pay for the location, dwelling characteristics, and local amenities.

Monthly rent is a noisy flow-market price for these services:
Ri(h) =Ci(h)exp (& (h)), (A.5)

where EX(h) captures measurement, composition, regulation, and contract-specific

wedges.

Let J;(h) denote the refundable Jeonse deposit, and let &; (k) > 0 be its period-
equivalent effective carrying cost. Following Jing et al. (2022), consider a frictionless
benchmark in which a tenant is indifferent between paying rent and financing the
deposit:

R, (h) ~ 1 (h)J;(h). (A.6)

Motivated by this condition, write

Gi(h)

Ji(h) = o (h)

exp(&/(h)), (A7)

where &/ (h) captures Jeonse-specific credit conditions, guarantee fees, liquidity con-

straints, deposit-recovery risk, and contract composition.

Equation (A.7) makes Jeonse a capitalized occupancy price. It does not make
the deposit a direct observation or sufficient statistic for C;(#). The distinction is
relevant because changes in Jeonse financing or contract risk can move J;(h) even

when contemporaneous occupancy value is unchanged.

From the property owner’s perspective, the relevant period return from a monthly-
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rent contract is approximately R;(h), whereas the implicit return from a Jeonse
contract is approximately & (h)J;(h). In a frictionless allocation these returns are
equalized after adjusting for risk and contract costs. The wedges ER(h) and &/ (k)

allow that equalization to be incomplete in practice.

Housing-stock allocation and tenure-market clearing. Each location has a
predetermined physical housing stock H(h) at the monthly horizon. Let HC (h),
HR(h), and H/(h) denote units occupied by owners, monthly-rent tenants, and

Jeonse tenants, respectively. Abstracting from vacancies, feasibility requires
0 R T\ _ T
H(h)+H, (h)+H; (h) =H(h). (A.8)

This condition allocates the fixed stock across tenure modes; it is a resource con-

straint rather than, by itself, a price-clearing condition.

Let monthly-rent demand and supply be written as
HYP =HRP (R, 0, PP, HY = HRS(R, 0, P30,
and define the corresponding Jeonse schedules as
HP =H"P (., R, P QP),  H® = H'S (k1R P30

The vectors QP and Q7 collect household characteristics, financing constraints, guar-
antees, expected returns, contract risks, and other demand- and supply-side condi-

tions.

The monthly-rent and Jeonse markets clear when

HP(h) = H S (h),  H P (h) = H(h). (A.9)
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For given financing and institutional conditions, the monthly rent R,(h) and the
Jeonse deposit J;(h) adjust to satisfy these conditions. In the Jeonse market, the
economically relevant tenant cost is the effective carrying cost &;(h)J; (h), so changes
in Jeonse credit conditions can clear the market through either the deposit, the

carrying cost, or both.

In equilibrium,
Hf(h) =HP(h) =HS(h),  H (h) = H]""(h) = B> ().

The remaining units are owner-occupied, while the ownership transaction market

is cleared separately by the sale price P,(h) as described below.

The physical stock is therefore fixed in the short run, but its allocation across
owner-occupancy, Jeonse, and monthly rent can change. Financing conditions shift
both tenant tenure demand and property owners’ contract choices, while adjust-
ments in R;(h), J;(h), and contract shares restore equilibrium without requiring an

immediate change in construction.

The sale price and valuation gaps. To distinguish current from forward-looking

housing value, define the present-value service component, following Campbell
et al. (2009), as
PE(h)=E Y V'Crus(h),  0<y<l. (A.10)
s=0

This is the value supported by the expected stream of occupancy services under a

constant baseline discount factor.

Locally, write the observed sale price as

P(h) = BE (h)exp( ~d,(h) + ax(h)), (A.11)
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where d;(h) is an owner-side discount-rate or user-cost wedge and @y (k) collects
other pricing wedges not represented by the constant-discount service-value bench-
mark. The latter may include changes in expected resale conditions, risk premia,
credit access, or other forward-looking valuation forces. The term d,(h) is the log-

linear counterpart of the effective user-cost term in Section 11.1.

Let lowercase letters denote logs and define y,(h) =logx;(h). Equations (A.5)-
(A.11) imply

mp(h) = pi(h) =1 (h) = (pf (h) = (h)) + @y (h) - dy (h) - &R (), (A.12)

m] (h) = p(h) = ji(h) = (p€ () = ct(h)) + @ (h) + 3 (h) —d (h) =& (h).  (A.13)

Neither gap isolates a non-fundamental or speculative component. Both remove
the common current-use level ¢;(h), but retain expected future service growth,
discount-rate movements, and market-specific wedges. The Jeonse gap additionally

reflects the carrying cost and institutional conditions specific to the deposit contract.

Current-use innovations. The present-value relation explains why a transitory
innovation to current occupancy value can move Jeonse more than the sale price.
Suppress location subscripts and suppose that demeaned log current-use value fol-
lows

c=pc1+e5,  0<p<l. (A.14)

Hold d;, oy, x;, and the contract-specific wedges fixed. A first-order approximation

around the steady state gives

1— .
W AL GPIR JS (A.15)
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Consequently,
C

. 1_»}/
Pyl = —L —1]ef <0 A.16
Vi Vi (l—yp )8, < ( )

for a positive current-use innovation, with a strict inequality when p < 1.

A temporary increase in occupancy value therefore raises the capitalized current-
use benchmark more, in percentage terms, than the asset price. A permanent in-
crease moves them one-for-one. Positive news about future occupancy services, by
contrast, can raise P,C without a comparable increase in current C;, generating a pos-
itive gap innovation. Such news may be fully fundamental; the valuation-dominant

label does not by itsell imply irrational expectations or a bubble.

Common capitalization. Let a common financing-rate disturbance s, enter the

owner-side and Jeonse carrying costs according to
dt:lPst+g;7 Xe=Aisi+ % (A.17)

Holding other terms fixed,

omk om!

. Ay -Ap. Al
I, Ap, Is, Aj—2p (A.18)

The common component cancels from the sale=Jeonse gap to first order when

Ay = Ap. More generally, it is attenuated relative to the sale-rent gap when

M.] —7Lp| < |7Lp|

Cancellation need not be complete because owner and tenant funding costs, ex-
pected capital gains, taxes, risk premia, guarantees, and Jeonse-specific credit or
default conditions may respond differently. The sale=Jeonse gap therefore nets out

a common capitalization component, not all discount-rate variation.
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Local approximation to the transaction market. The microeconomic trans-
action flows above generate upward-sloping listing supply and downward-sloping
purchase demand. A local log-linear approximation around market equilibrium can

be written as

qr=0p:+ 0y, o>0, (A.19)

Pr= —6q[ +Bl‘7 6 > 0, (AQO)

where o shifts the flow supply of listings and f; shifts purchase demand. The de-
mand shifter can include owner-occupier and investor demand; the supply shifter

can include relocation, listing, tax-timing, and investor-sale decisions.

Let u and uF denote innovations in these shifters relative to the same informa-

tion set used in the empirical VAR. Solving the system gives

B < o B, «a
U ouf v?:Gu,HAt (A.21)

p
" 1+60 1+80

\
A pure demand expansion raises prices and transactions, whereas a pure listing-
supply expansion lowers prices and raises transactions. With simultaneous distur-

bances, the signs identify regions rather than unique primitive shocks:

a

W5 0,17 >0 < ul >max{6u,a,—%}, (A.22)
[0

v <0, vf’<0<:>u,ﬁ <min{5uf‘,—%}. (A.28)

Equal price—quantity signs therefore define a demand-dominant region: the de-
mand innovation is sufficiently large to determine both signs. Opposite signs define
a listing-supply-dominant region. Neither pattern requires the other disturbance to

be zero.
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Gap innovations and episode labels. Let x; denote the occupancy benchmark,

with x; = j; in the baseline and x; = r; in the rent-based exercise, and define
my = pr —X¢.
If all innovations are residuals from the same linear projection, then
vt =l =y (A.24)

This identity is exact under the invertible transformation between (g, p,,m;) and

(%;Pt,xt)-

Conditional on v/ > 0 and v{ > 0, a negative gap innovation is equivalent to
vi > > 0.

The occupancy benchmark rises more than the sale price, and we label the observa-

tion an HS-dominant boom. A positive gap innovation instead means
Vst

The sale price outpaces the occupancy benchmark, although the benchmark may
itsell increase. We label this observation a valuation-dominant boom. The same

relative-price logic applies to contractions.

For the Jeonse baseline, equation (A.13) implies
C J
v = (vf7 - vf) TRV R ST (A.25)

The gap innovation is therefore not itself a primitive valuation shock. It combines

expected-service, discount-rate, financing, and Jeonse-specific movements.
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A structural interpretation of the episode labels requires three conditions. First,
the local demand and listing-supply schedules must be monotone over the monthly
horizon. Second, current-use and forward-looking forces must satisfy relative-loading
conditions such as those illustrated in equations (A.16) and (A.18). Third, one com-
ponent must be sufficiently dominant that simultaneous disturbances and proxy-

specific wedges do not reverse the relevant sign pattern.

Under these conditions, the categories identify the predominant market compo-
nent in a district-month. Otherwise, they remain a reduced-form episode taxonomy.
The categories are mutually exclusive by construction, but they need not correspond

to mutually orthogonal structural shocks.

B. Institutional Features Relevant for Measurement and Classification

This appendix summarizes the institutional features of Korea’s housing market
that matter for the measurement in Section I1.1 and the episode classification in
Section II.2. It is not intended as a comprehensive institutional history. Three fea-
tures are central: Jeonse provides a capitalized market price for occupancy, housing
finance and regulation create wedges between sale and Jeonse prices, and short-run
supply operates mainly through listings and transaction timing rather than changes

in the physical stock.

Urban structure and market comparability. Korea is highly urbanized, with
population and economic activity concentrated in the Seoul Metropolitan Area.
Multi-family apartments, typically developed and managed as large complexes, ac-
count for a substantial share of the urban housing market. Units within a complex

are relatively standardized, and the same local markets commonly support both sale
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and lease transactions. This structure makes district-level sale and Jeonse price in-
dices more comparable than asset and rent measures drawn from sharply different
housing segments. Comparability is nevertheless imperfect because the composition

and timing of transactions can differ across tenure markets.

Apartments also serve as both consumption goods and household assets. Sale
prices therefore respond to local occupancy demand, expected resale values, financ-
ing conditions, and policy announcements. The concentration of activity in Seoul
further implies that common national conditions can interact with local amenities,
employment, transport access, and housing scarcity to generate substantial regional

heterogeneity.

Jeonse as an occupancy contract and funding instrument. Under a Jeonse
contract, a tenant transfers a large refundable deposit to the landlord for the lease
term, traditionally two years, and pays no monthly rent. The tenant obtains occu-
pancy services, while the landlord obtains a source of funding until the deposit is
returned. Tenants may finance part of the deposit with a Jeonse loan, and guaran-
tees and statutory priority rules can reduce, but do not eliminate, deposit-recovery
risk. Jeonse therefore links tenant, landlord, and intermediary balance sheets more

directly than a conventional monthly-rent contract.

Following Jing et al. (2022), a useful frictionless benchmark is tenant indiffer-
ence between paying rent and carrying a Jeonse deposit, R; ~ k;J;. In practice, the
effective carrying cost k; includes not only market interest rates but also loan spreads,
guarantee fees, liquidity constraints, and risk. Contract-specific conditions enter the
Jeonse wedge ﬁtj in Appendix A. Jeonse is consequently a capitalized occupancy

price, not a direct observation of current use value.
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Conditional on current occupancy value and other wedges, a lower tenant car-
rying cost raises the deposit implied by J; ~ C;/x;. In equilibrium, however, lower
rates also reduce the landlord’s return from holding the deposit and can encourage a
shift toward monthly rent. Higher rates reverse these incentives while also affecting
credit access and default risk. The observed response of Jeonse deposits and con-
tract shares therefore depends on which margin dominates. Hybrid contracts, often
called Ban-Jeonse, add a further composition margin by combining a smaller deposit

with monthly payments.

This two-sided response is precisely why the sale=Jeonse gap should be inter-
preted conditionally. A common financing-rate component can cancel to first or-
der when it changes owner and tenant capitalization proportionally. Jeonse-specific
credit, guarantee, liquidity, or recovery-risk shocks can instead move the gap even

when current occupancy value is unchanged.

Housing finance, affordability, and policy wedges. Mortgage and Jeonse fi-
nancing in Korea is intermediated through banks and publicly supported programs.
Products differ in rate fixation, maturity, amortization, collateral, guarantees, and
eligibility, so monetary and credit conditions can affect owner user costs, tenant de-
posit costs, and household cash flow differently. Because home purchases and Jeonse
deposits are often debt financed, housing-market fluctuations are closely linked to

borrowing and debt service, motivating the borrower-level analysis in the main text.

This structure also provides historical context for Jeonse. A literature relates its
development to limited household finance during Korea’s rapid industrialization.
In the 1960s and 1970s, directed credit favored corporate lending, while mortgage
and consumer credit remained scarce. Housing policy emphasized new construction,

while institutional rental finance remained limited. Jeonse partly bridged these gaps:
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Figure B.1. Mortgage-financed housing affordability:
Korea and the OECD distribution

HAl

25th-75th percentile 5th-85th percentile = = Median —— Soulh Korea —— Japan == United States

Note: The figure reports the housing affordability index of Biljanovska et al. (2023) from 1970Q1
to 2028Q2. The dashed line denotes the OECD median; the dark and light shaded areas denote the
25th=75th and 5th-95th percentile ranges.

the refundable deposit provided landlords with funding outside conventional mort-
gage markets and allowed tenants to occupy a home without financing a purchase

or paying monthly rent (Ambrose and Kim, 2003; Cho, 2006; Kim, 2013).

Comparative evidence on mortgage affordability is consistent with this account.
Biljanovska et al. (2028) construct a housing affordability index (HAI) for 40 OECD
economies over five decades. The index combines house prices, mortgage rates,
loan-to-value ratios, mortgage maturities, and essential consumption to measure a

household’s capacity to service a mortgage.

Figure B.1 places Korea near the lower tail of the OECD mortgage-aflordability
distribution before the mid-1990s, consistent with limited access to mortgage-financed
homeownership. The HAI does not measure Jeonse or rental affordability and is not

an input to our classification; it provides historical context rather than a causal test.
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Jeonse’s persistence after mortgage markets deepened also reflects heterogeneity in
financing costs, liquidity, guarantees, and default risk, rather than mortgage scarcity

alone.

Contemporary housing finance remains shaped by policy. Loan-to-value, debt-
to-income, and debt-service-ratio limits have varied over time and often by geog-
raphy, borrower status, property value, and number of homes owned. Taxes, resale
restrictions, regulated-zone designations, and eligibility for publicly supported credit
add other margins. In the notation of Appendix A, these interventions can shift the
owner-side user-cost wedge d;, the Jeonse carrying cost k3, and the Jeonse-specific
wedge &/. A national financing shock may partly cancel in the sale=Jeonse ratio when
it affects both capitalization margins similarly, whereas targeted policies can move

them differentially.

Physical supply, listings, and transaction flow. New housing supply is slow
relative to the monthly horizon used in the paper. Urban additions depend heavily
on redevelopment and reconstruction, regulatory approval, infrastructure provision,
and periodic new-town development. The Bunyang pre-sale system permits units to
be allocated before completion, often through the Cheongyak subscription system
and subject to eligibility, resale, or price-cap rules. Large apartment projects are

completed in discrete batches after long planning and construction lags.

These institutions support the distinction between the physical stock and the flow
of units offered for sale. At monthly frequency, transaction volume can change be-
cause owners list or withdraw existing units, buyers delay purchases, resale restric-
tions bind, tax deadlines alter timing, or reconstruction and policy news changes
reservation values. The supply category in the empirical taxonomy should there-

fore be read as a flow-supply-dominant episode, not necessarily as an innovation to
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construction or the total housing stock.

Implications for interpretation. Korea’s institutions make Jeonse especially use-
ful because it is an observed capitalized contract price available at the same locations
and [requency as sale prices. They also explain why it is an imperfect benchmark.
Credit conditions, guarantees, contract substitution, targeted regulation, and local
fundamentals can jointly move sale prices, Jeonse prices, and transactions. The insti-
tutional setting therefore motivates the sign taxonomy but does not by itself turn its
categories into mutually orthogonal structural shocks. Consistent with Appendix A,
we interpret the labels as predominant reduced-form market signatures and assess

them using alternative occupancy proxies and external indicators.



Good Housing Booms, Bad Housing Booms A16

C. Additional Figures and Tables

Figure C.1. Share of districts classified into each housing-market episode category

i Flow Supply i HS Dominant . Valuation Dominant

04 04 04

03 03 03

02 02 02

04 01 01

00 0s H0 1z 14 16 18 20 22 24 2 00 0s H0 1z 14 16 18 20 22 24 2 00 0s M0 1z 14 16 18 20 22 24
~ Positive — Nogative — Positive — Nogative — Positive — Nogative

The lines report the monthly shares of districts classified as flow-supply-dominant, HS-dominant, and
valuation-dominant. Each series is shown as a centered five-month moving average. The three shares

sum to one in each month before smoothing.

Figure C.2. Actual and reconstructed national house-price growth

4

(%, m/m)

08 10 12 14 16 18 20 22 24 26

M Difference (A-B) — House price (A) = Calculated house price (B)

The actual series reports month-over-month growth in the seasonally adjusted national housing sales
price from the National Housing Price Trend Survey. The reconstructed series sums the weighted
district-level price growth allocated to flow-supply-dominant, HS-dominant, and valuation-dominant

district-months.
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Figure C.3. National house-price growth across classified episodes using
normalized transaction volume

(%, m/m)
o

08 10 12 14 16 18 20 22 24 26
M Supply I Housing-Service demand [ll Valuation demand

The black line reports month-over-month national house-price growth. The shaded areas allocate weighted
district-level price growth to flow-supply-dominant (blue), HS-dominant (green), and valuation-dominant
(red) district-months when transaction volume is normalized by the local housing stock. The allocation is

accounting-based and should not be read as a structural historical decomposition.
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Figure C.4. National house-price growth across classified episodes using
the price-to-rent ratio

(%, m/m)
o

17 18 19 20 21 22 23 24 25 26
M Supply M Housing-Service demand [ll Valuation demand

The black line reports month-over-month national house-price growth. The shaded areas allo-
cate weighted district-level price growth to flow-supply-dominant (blue), HS-dominant (green), and
valuation-dominant (red) district-months when the price-to-rent ratio is used in place of the price-
to-Jeonse ratio. The allocation is accounting-based and should not be read as a structural historical

decomposition.
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Figure C.5. National house-price growth across classified episodes
allowing for an ambiguous category

(%, m/m)
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[l Supply M Housing-Service demand [l Valuation demand [/ Ambiguous

The black line reports month-over-month national house-price growth. The shaded areas allo-
cate weighted district-level price growth to flow-supply-dominant (blue), HS-dominant (green), and
valuation-dominant (red) district-months, following the precision screen in equation (I11.4). The grey
areas denote the ambiguous category. The allocation is accounting-based and should not be read as a

structural historical decomposition.

Table C.1. Share of cumulative net price growth across classified episodes
allowing for an ambiguous category

Flow supply HS dominant Valuation dominant Ambiguous

Nationwide 27.2% 7.9% 42.1% 22.9%
Seoul metropolitan 19.6% 3.7% 50.7% 25.9%
Non-metropolitan 36.3% 18.2% 31.2% 19.8%

Note: Entries divide cumulative weighted price growth occurring in each episode category by
total cumulative weighted price growth from January 2007 to December 2025. They are de-
scriptive accounting shares, not structural variance contributions.
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D. Historical Narratives and External Validation

This section relates the accounting allocation of house-price growth across clas-
sified episodes to selected developments in the Korean housing market. Because
the classification is constructed at the district-month level, it can also reveal differ-
ences between the Seoul metropolitan area and non-metropolitan regions that are
obscured in national aggregates. Figure D.1 reports the regional allocations corre-

sponding to the national series in Figure 4.

The discussion is descriptive. The episode labels summarize the predominant
contemporaneous signature of local price, transaction, and valuation-gap innova-
tions; they do not establish that a particular historical event caused the observations
assigned to a category. Throughout this section, HS-dominant episodes refer to
cases in which the housing-service benchmark moves at least as strongly as the sale
price in the direction of the price change, whereas valuation-dominant episodes are
those in which the sale price moves farther than the benchmark. The flow-supply
category reflers to the short-run transaction-market supply of listed units rather than

directly to new construction or the physical housing stock.

The shaded areas in the figures allocate observed district-level price growth
across mutually exclusive episode labels. They therefore represent an accounting
allocation, not a structural historical decomposition. We use the baseline classifica-
tion for this historical discussion; the precision exercise in Figure C.5 instead leaves

district-months with innovations close to zero unclassified.
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D.1. National Housing-Market Episodes

Global Financial Crisis, 2007-2009. Housing-price growth was moderate through
much of 2007 amid higher market interest rates and tighter macroprudential policy.
January was an exception, as reconstruction expectations in parts of Seoul remained
elevated. A relatively large share of price growth occurred in valuation-dominant
district-months in January 2007, followed by a smaller share in subsequent months.
Renewed reconstruction expectations in northern Seoul also coincided with greater

valuation-dominant incidence in early 2008.

Following the global financial crisis, deteriorating economic conditions and weaker
household income were accompanied by falling house prices. Prices subsequently
recovered in 2009 as aggregate activity improved. During the recovery, a larger
portion of price growth occurred in HS-dominant district-months, consistent with

an improvement in current housing-market conditions.

Easing of housing-finance restrictions, 2014-2015. In 2014, the financial
authorities eased housing-finance restrictions as part of an effort to support the
weak metropolitan housing market. The loan-to-value ceiling was raised to 70 per-
cent across financial institutions, and the debt-to-income limit was increased to 60
percent. Reductions in the policy rate also produced more accommodative financing

conditions.

The subsequent housing-market recovery was accompanied by a greater inci-
dence of demand-dominant episodes. A substantial share of the classified price in-
crease occurred in HS-dominant district-months. Although these patterns are con-
sistent with stronger current housing-market conditions, they do not imply that

financial easing operated exclusively through housing-service demand; easier financ-
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ing could also affect valuation-oriented activity.

COVID-19 and the housing boom, 2020-2021. The Bank of Korea sharply
reduced its policy rate in early 2020 in response to the pandemic and the associ-
ated recession. As the housing market subsequently accelerated, housing-credit and
regulatory policies changed repeatedly and generally became more restrictive. Low
financing costs, limited listings in desirable areas, reconstruction and redevelopment
expectations, and expectations of continued appreciation together produced an un-

usually strong housing-market expansion.

A large share of price growth during this period occurred in valuation-dominant
district-months. Flow-supply tightening also accounted for a meaningful portion of
the increase, consistent with limited listings and strong purchase demand relative
to the flow of units offered for sale. The period therefore combined substantial

valuation-dominant incidence with tight transaction-market supply.

Inflation and monetary tightening, 2022—2023. In response to rising inflation,
the Bank of Korea increased the policy rate from 0.50 percent in August 2021 to
3.50 percent in January 2023. The financial authorities also extended debt-service-
ratio rules to a broader set of loans and lowered the applicable ceiling in the sec-
ondary financial sector. Higher borrowing costs, tighter credit conditions, and ex-
pectations of slower economic growth were followed by a substantial housing-market

correction.

Both HS-dominant and valuation-dominant contractions became prevalent dur-
ing the downturn. The former coincided with weakening current housing-market
conditions, whereas the latter was consistent with a reassessment of previously ele-

vated valuations. The coexistence of the two categories indicates that the correction
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involved both a decline in the housing-service benchmark and a relative adjustment

in sale prices.

D.2. Regional Housing-Market Episodes

Non-metropolitan expansion and metropolitan weakness, 2010-2013. Be-
tween 2010 and 2012, non-metropolitan regions accounted for much of the in-
crease in national house prices. Cities such as Busan and Daegu experienced rapid
appreciation amid relatively limited available supply, strong rental-market condi-
tions, and more favorable local housing demand than in the Seoul metropolitan
area. Panel (b) of Figure D.1 shows a greater incidence of flow-supply tightening

and HS-dominant episodes during this period.

Non-metropolitan price growth moderated in 2013, while weakness in the Seoul
metropolitan area became increasingly important for national house-price dynam-
ics. Metropolitan markets faced inventories of unsold apartments and concerns that
sale prices remained high relative to underlying housing-market conditions. The
resulting price movements were associated with a larger incidence of flow-supply-

and valuation-dominant episodes.

Metropolitan expansion and non-metropolitan weakness, 2016-2019. Hous-
ing prices rose strongly in the Seoul metropolitan area over most of 2016-2019,
apart from a temporary adjustment in 2019, while many non-metropolitan mar-
kets remained weak. In the metropolitan area, reconstruction and redevelopment
expectations, buoyant pre-sale markets, and expectations of continued appreciation
were particularly important in selected districts. The expansion coincided with a
large allocation of price growth to valuation-dominant episodes, consistent with the

importance of forward-looking price expectations.
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Figure D.1. Regional house-price growth across episodes
(a) Seoul metropolitan area
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Note: The black lines report month-over-month regional house-price growth. The shaded areas allo-
cate weighted district-level price growth across flow-supply-dominant (blue), HS-dominant (green), and
valuation-dominant (red) district-months. Panel (a) uses districts in the Seoul metropolitan area, and
Panel (b) uses districts outside the metropolitan area. The allocation is accounting-based and should

not be interpreted as a structural historical decomposition.
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Financial authorities introduced tighter housing measures in late 2018, includ-
ing restrictions on mortgage borrowing and more stringent loan-to-value and debt-
to-income limits for owners of multiple homes. The subsequent adjustment was
accompanied by a decline in price-increasing demand-dominant episodes and a

greater incidence of demand-dominant contractions.

Non-metropolitan regions followed a different path. Increased housing availabil-
ity in cities such as Daegu and Ulsan, together with weaker local economic conditions
related in part to restructuring in the shipping and shipbuilding industries, coincided
with declining prices. Panel (b) of Figure D.1 assigns a substantial portion of these

movements to flow-supply-dominant episodes and HS-dominant contractions.

Metropolitan recovery and continued non-metropolitan weakness, 2024-2025.
The divergence between the Seoul metropolitan area and non-metropolitan re-
gions re-emerged in 2024-2025. Metropolitan prices recovered strongly, while
many regional markets remained weak. In Seoul, expectations of future appreci-
ation remained sensitive to changes in financial and housing policy. Periods sur-
rounding major policy or institutional developments—including the postponement
of the stress debt-service-ratio framework in June 2024, changes to land transaction
permit-zone designations in March 2025, and the change in administration in June

2025—coincided with a relatively large incidence of valuation-dominant episodes.

This timing is consistent with market participants reassessing future policy and
price prospects, although it does not identify the causal effect of any individual an-
nouncement. More broadly, the regional classification indicates that forward-looking

valuation forces were relatively prominent during the metropolitan recovery.

Non-metropolitan house prices, by contrast, continued to decline amid large
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inventories of unsold housing and weak regional demand. A substantial portion of
these declines occurred in flow-supply-dominant district-months, indicating that

transaction-market supply conditions remained important in regional markets.

D.3. External Indicators of Valuation-Oriented Housing Activity

No single observable series directly measures speculative housing demand. We
therefore consider several external indicators of buying pressure, valuation relative
to income, multiple-property ownership, transaction-related information acquisi-
tion, and public attention. These variables are not used to construct the episode clas-
sification. Instead, they provide directional evidence on whether valuation-dominant
episodes coincide with market activity commonly associated with forward-looking
or portfolio-oriented housing demand. Because each indicator may also respond
to fundamentals, financing conditions, or policy changes, the results should not be

interpreted as identifying bubbles or speculative demand in a structural sense.

Buyer dominance. The KB Buyer Dominance Index is based on surveys of real-
estate agents regarding the relative prevalence of buyers and sellers in the housing

market. It is defined as

100 + (share reporting buyer dominance —share reporting seller dominance).

Values above 100 indicate that more respondents perceive buyers to dominate sell-
ers, while values below 100 indicate greater perceived seller dominance. The index
therefore measures perceived buying pressure rather than households’ directly ob-
served purchase intentions or speculative demand. We obtain the series from KB

Real Estate; the series used in our analysis begins in January 2000.
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Price-to-income ratio. The price-to-income ratio compares housing prices with
household income and thus provides a broad measure of affordability and valuation
relative to current purchasing capacity. A persistent rise in the ratio indicates that
house prices are increasing relative to income. Such a pattern may be consistent
with elevated valuation, but it may also reflect lower interest rates, expected income
growth, housing-supply constraints, changes in local amenities, or equilibrium risk
premia. We therefore do not interpret a high price-to-income ratio as direct evi-
dence of mispricing or a housing bubble. We obtain the series [rom KB Real Estate;

the sample used here begins in 20080Q4.

Multiple ownership of collective-building units. We use the Collective-Building
Multiple-Ownership Index reported by the Supreme Court’s Internet Registry Portal.
The index measures the share of owners of collective-building (mostly apartments)
units who own two or more such units. A higher value indicates a greater prevalence
of multiple ownership and may capture portfolio-oriented housing activity. It does
not, however, reveal the owner’s motive: multiple ownership may also arise from
inheritance, family arrangements, rental provision, or temporary overlapping own-
ership. We obtain the series from the Supreme Court’s Internet Registry Portal; the

series used in the analysis begins in January 2010.

Registry viewing and issuance. We also use the Real-Estate Registry Viewing
and Issuance Index, which is based on the number of views and issuances of official
property-registry records. Such activity often increases when households, interme-
diaries, lenders, or legal professionals collect information about ownership, liens,
and potential transactions. The index therefore provides an indirect measure of

transaction-related information acquisition and market attention. It does not dis-
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tinguish buyers from sellers, investors from owner-occupiers, or completed trans-
actions from inquiries that do not result in a purchase. We obtain the series from
the Supreme Court’s Internet Regisiry Portal; the sample used in the analysis begins in

January 2010.

Internet search intensity. Internet search activity provides a complementary
measure of public attention to forward-looking and investment-oriented housing-
market themes. We construct monthly indices using Naver Datalab, which reports
relative search intensity based on searches conducted on Naver. The reported series
are normalized measures rather than absolute search volumes, with the maximum

search intensity over the requested period scaled to 100.

We use search terms corresponding to “gap investment,” “reconstruction,” and
“pre-sale rights flipping.” These terms capture attention to housing strategies and
market developments that often involve expected capital gains or portfolio consid-
erations. They do not exclusively measure speculative activity: “reconstruction,” for
example, may also attract searches from current residents, property owners, or in-
dividuals responding to policy news. Search intensity may likewise rise because of
media coverage or regulatory debate without leading to market participation. The

Naver series are available from January 2016.

Because these indicators differ in frequency, geographic coverage, and sample
period, we evaluate each relationship over the corresponding common sample with
the episode indices. Positive associations with the valuation-dominant index are in-
terpreted as external evidence that these episodes coincide with stronger buying
pressure, price-to-income divergence, multiple ownership, or valuation-oriented
market attention. They do not provide a causal test or establish that each valuation-

dominant episode represents speculative mispricing.
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E. Robustness Checks

Figure E.1. Robustness check: using value-added
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Note: The panels report cumulative local-projection responses to a one-standard-deviation increase in
the net incidence of HS- or valuation-dominant episodes. flow-supply-dominant index is included as
a control but omitted from the figure. The horizontal axis denotes years. Shaded areas indicate 68
percent confidence intervals and dotted lines indicate 90 percent confidence intervals. The dependent
variable is gross value-added. The models are estimated using the data from 155 districts from 2010

to 2022. Standard errors are calculated following Driscoll and Kraay (1998).
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Figure E.2. Robustness check: using province-level data
(a) Output
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Note: The panels depict cumulative impulse responses from panel local projections using city- or
province-level data to a one-standard-deviation increase in the net incidence of HS- or valuation-
dominant episodes. Panel (a) shows responses of output (GRDP), while Panels (b) and (c) present re-
sponses of employment and the number of establishments. The flow-supply-dominant index is included
as a control but omitted from the figure. The horizontal axis denotes years. Shaded areas indicate 68
percent confidence intervals and dotted lines indicate 90 percent confidence intervals. The cumulative
impulse responses in Panel (a) are estimated using data from 17 provinces spanning 2006 to 2024, with
data sourced from the Regional Income statistics, whereas those in Panels (b) and (c) are estimated using
data from 17 provinces spanning 2007 to 2024, with data sourced from the Actual Labor Condition at

Establishment survey. Standard errors are computed following Driscoll and Kraay (1998).
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Note: The panels depict cumulative impulse responses from panel local projections using monthly labor
data to a one-standard-deviation increase in the net incidence of HS- or valuation-dominant episodes.
Panel (a) presents responses of the employment-to-population ratio for ages 15-64, while Panel (b)
shows responses of the labor force participation rate. The flow-supply-dominant index is included as
a control but omitted from the figure. The horizontal axis denotes months. Shaded areas indicate 68
percent confidence intervals and dotted lines indicate 90 percent confidence intervals. The models are
estimated using data from 17 provinces spanning January 2006 to December 2025, with data sourced

from the Economically Active Population Survey. Standard errors are computed following Driscoll and

Figure E.3. Robustness check: using monthly labor data
(a) Employment to Population Ratio (15-64)
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Figure E.4. Robustness check: using a GMM estimator

(a) Output
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Note: The panels report cumulative local-projection responses to a one-standard-deviation increase in
the net incidence of HS- or valuation-dominant episodes. The flow-supply-dominant index is included
as a control but omitted from the figure. The horizontal axis denotes years. Shaded areas indicate 68
percent confidence intervals and dotted lines indicate 90 percent confidence intervals. The dependent
variables are total output (top panel), employment (middle panel), and the number of establishments
(bottom panel). The models are estimated by the one-step difference GMM, using the data from 154
districts from 2010 to 2022 for output and 155 districts from 2007 to 2024 for employment and the

number of establishments.
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Figure E.5. Robustness check: allowing ambiguous episodes
(a) Output
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Note: The panels report cumulative local-projection responses to a one-standard-deviation increase in
the net incidence of HS- or valuation-dominant episodes, where episode labels are assigned under the
precision screen in equation (I11.4); district-months with innovations close to the classification bound-
aries are relabeled as ambiguous and excluded from the episode indices. The flow-supply-dominant
index is included as a control but omitted from the figure. The horizontal axis denotes years. Shaded
areas indicate 68 percent confidence intervals and dotted lines indicate 90 percent confidence inter-
vals. The dependent variables are total output (top panel), employment (middle panel), and the number
of establishments (bottom panel). The models are estimated using the data from 154 districts from
2010 to 2022 for output and 155 districts from 2007 to 2024 for employment and the number of

establishments.
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Figure E.6. Robustness check: using the price-to-rent ratio
(a) Output
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Note: The panels depict cumulative impulse responses from panel local projections to a one-standard-
deviation increase in the net incidence of HS- or valuation-dominant episodes. The flow-supply-
dominant index is included as a control but omitted from the figure. The horizontal axis denotes years.
Shaded areas indicate 68 percent confidence intervals and dotted lines indicate 90 percent confidence
intervals. Output is estimated for 154 districts over 2016-2022. Employment and the number of es-
tablishments are estimated for 155 districts over 2016-2024. Standard errors are computed following
Driscoll and Kraay (1998).
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F. Identification of Policy Shocks

Figure F.1. Evolution of policy rates and LTV limits
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Note: The figure shows the evolution of the call rate (left panel) and loan-to-value (LTV) limits (right
panel) together with year-on-year housing price growth. The black solid line denotes housing price
growth, the blue solid line indicates the call rate, and the red solid line represents LTV limits.

The accurate identification of policy shocks is crucial for testing their effects
on housing price dynamics. To address this issue, we jointly extract monetary and
macroprudential policy shocks from the structural residuals of the VAR model. This
identification strategy accounts for the characteristics of a small open economy and
captures the dynamic interactions between monetary and macroprudential policies
within the broader macroeconomic framework. Formally, consider an economy rep-

resented by the following structural equation:

G(L)y; =a+C(L)x; +e;,

where G(L) and C(L) are matrix polynomials in the lag operator L, y, is an M x 1
data vector of endogenous variables at time ¢, x; is an K x 1 data vector of exogenous

variables.



Good Housing Booms, Bad Housing Booms A36

The term a represents a M x 1 constant vector, while M and K are the numbers
of endogenous and exogenous variables in the model, respectively. Lastly, ¢, is a
vector of structural disturbances. Under the assumption that structural disturbances
are mutually uncorrelated, the variance-covariance matrix, denoted as var(e;), is
represented by A, a diagonal matrix where the diagonal elements are the variances

of structural disturbances.

We estimate the following reduced-form VAR:
Yt = +B(L)yt_1 +D(L)xt + Uz,

where o is an M x 1 constant vector, B(L) and D(L) are matrix polynomials in
the lag operator L, u; is an M x 1 vector of reduced form residuals. The variance-
covariance matrix of u, is denoted as var(u;) = X. The parameters of the structural
form equation can be recovered from the estimated parameters of the reduced form

equation by imposing an appropriate identification scheme.

The vector of endogenous variables, y;, is defined as [IP,,CPI,,RHL,,PP,,R,]’.
Industrial production (IP,) and the consumer price index (CPI;) are included as mea-
sures of overall economic activity and as key targets of monetary policy. The stock
of real household loans issued by depository corporations (RHL,) is incorporated as
a primary target of macroprudential policy.'® An index of macroprudential policy
(PP;) and the policy rate (R;) are included to facilitate the identification of macro-

prudential and monetary policy shocks, respectively.

The macroprudential policy index is constructed using the updated data from

Alam et al. (2024). Specifically, among the various macroprudential policy instru-

16) Real loans are obtained by deflating nominal loans using the consumer price index.
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ments available in the dataset, we employ the average of the regulatory loan-to-
value (LTV) limits across all existing categories in Korea. This measure offers two
key advantages: first, it provides insight into the intensity of policy actions; second,
it conveys information not only about the direction of policy adjustments but also

the level of policy implementation (Alam et al., 2024).

The vector of exogenous variables, x;, is specified as [USIP,,FFR;]’. U.S. indus-
trial production (USIP,) and the Federal Funds Rate (FFR,) are included to account
for potential spillover effects from U.S. economic activity and monetary policy on
Korea, a small open economy. This inclusion is motivated by extensive empirical
evidence highlighting the cross-border eflects of U.S. monetary policy on credit
growth and asset prices (Albrizio et al., 2020; Miranda-Agrippino and Rey, 2020).
All series are included in levels, and for all variables except PP, R;, and FFR;, a nat-
ural logarithm transformation is applied and multiplied by 100. The VAR model
includes 12 lags to account for persistence in endogenous variables. We also include
a dummy variable for the Global Financial Crisis (2008M7 to 2009M6) to account

for macroeconomic turbulence during that period.

For identification, we impose zero restrictions on contemporaneous structural pa-
rameters, following Kim and Mehrotra (2018). Specifically, we assume that macroe-
conomic variables (IP,, CPI;, RHL,) are contemporaneously exogenous to both macro-
prudential policy (PP,) and the policy rate (R;). Additionally, we assume that macro-
prudential policy is contemporaneously exogenous to the policy rate.!” Under these
assumptions, macroprudential policy shocks (epp) and monetary policy shocks (epp)

are identified as the structural residuals of PP, and R, in equation (F).

17) The results remain robust when the ordering between macroprudential policy and monetary policy
variables is reversed.
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Our identification strategy is justified on two grounds. First, by jointly incorporat-
ing macroprudential policy measures and the policy rate within the VAR framework,
we account for potential interactions between the two policy instruments. Second,
by controlling for endogenous policy responses driven by macroeconomic condi-
tions and isolating exogenous policy shocks, we mitigate potential downward bias
in estimating the effects of macroprudential policies. Given that macroprudential
measures, such as loan-to-value (LTV) limits, tend to be tightened during credit
or housing booms, reliance on observed policy changes alone may be subject to

attenuation bias (Alam et al., 2024).
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G. District-level Housing Weight

Table G.1. Details on the districts included in the study

Region Subregion Start date End date Avg. weight (%)
Seoul Jongno-gu 2007-01-01  2025-12-01 0.140
Seoul Jung-gu 2007-01-01  2025-12-01 0.236
Seoul Yongsan-gu 2007-01-01  2025-12-01 0.364
Seoul Seongdong-gu 2007-01-01  2025-12-01 0.620
Seoul Gwangjin-gu 2007-01-01  2025-12-01 0.327
Seoul Dongdaemun-gu 2007-01-01  2025-12-01 0.614
Seoul Jungnang-gu 2007-01-01  2025-12-01 0.538
Seoul Seongbuk-gu 2007-01-01  2025-12-01 0.757
Seoul Gangbuk-gu 2007-01-01  2025-12-01 0.350
Seoul Dobong-gu 2007-01-01  2025-12-01 0.693
Seoul Nowon-gu 2007-01-01  2025-12-01 1.744
Seoul Eunpyeong-gu 2007-01-01  2025-12-01 0.530
Seoul Seodaemun-gu 2007-01-01  2025-12-01 0.486
Seoul Mapo-gu 2007-01-01  2025-12-01 0.667
Seoul Yangcheon-gu 2007-01-01  2025-12-01 0.909
Seoul Gangseo-gu 2007-01-01  2025-12-01 1.128
Seoul Guro-gu 2007-01-01  2025-12-01 0.788
Seoul Geumcheon-gu 2007-01-01  2025-12-01 0.306
Seoul Yeongdeungpo-gu 2007-01-01  2025-12-01 0.724
Seoul Dongjak-gu 2007-01-01  2025-12-01 0.608
Seoul Gwanak-gu 2007-01-01  2025-12-01 0.568
Seoul Seocho-gu 2007-01-01  2025-12-01 0.938
Seoul Gangnam-gu 2007-01-01  2025-12-01 1.855
Seoul Songpa-gu 2007-01-01  2025-12-01 1.252
Seoul Gangdong-gu 2007-01-01  2025-12-01 0.867
Busan Jung-gu 2007-01-01  2025-12-01 0.056
Busan Seo-gu 2007-01-01  2025-12-01 0.163
Busan Dong-gu 2007-01-01  2025-12-01 0.113
Busan Yeongdo-gu 2007-01-01  2025-12-01 0.281
Busan Busanjin-gu 2007-01-01  2025-12-01 0.898
Busan Nam-gu 2007-01-01  2025-12-01 0.606
Busan Yeonje-gu 2007-01-01  2025-12-01 0.465
Busan Suyeong-gu 2007-01-01  2025-12-01 0.358
Busan Haeundae-gu 2007-01-01  2025-12-01 1.149
Busan Gumjung-gu 2007-01-01  2025-12-01 0.447
Busan Dongnae-gu 2007-01-01  2025-12-01 0.595
Busan Gijang-gun 2007-01-01  2025-12-01 0.204
Busan Buk-gu 2007-01-01  2025-12-01 0.873
Busan Gangseo-gu 2018-01-01  2025-12-01 0.287
Busan Sasang-gu 2007-01-01  2025-12-01 0.591
Busan Saha-gu 2007-01-01  2025-12-01 0.822
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Region Sub-region (district) Start Date End Date Avg. Weight (%)
Daegu Jung-gu 2007-01-01  2025-12-01 0.167
Daegu Dong-gu 2007-01-01  2025-12-01 0.771
Daegu Seo-gu 2007-01-01  2025-12-01 0.194
Daegu Nam-gu 2007-01-01  2025-12-01 0.160
Daegu Buk-gu 2007-01-01  2025-12-01 1.130
Daegu Suseong-gu 2007-01-01  2025-12-01 1.079
Daegu Dalseo-gu 2007-01-01  2025-12-01 1.557
Daegu Dalseong-gun 2007-01-01  2025-12-01 0.389
Gwangju Dong-gu 2007-01-01  2025-12-01 0.191
Gwangju Seo-gu 2007-01-01  2025-12-01 0.873
Gwangju Nam-gu 2007-01-01  2025-12-01 0.571
Gwangju Buk-gu 2007-01-01  2025-12-01 1.302
Gwangju Gwangsan-gu 2007-01-01  2025-12-01 1.165
Incheon Jung-gu 2007-01-01  2025-12-01 0.259
Incheon Dong-gu 2007-01-01  2025-12-01 0.156
Incheon Michuhol-gu 2019-07-01  2025-12-01 0.668
Incheon Yeonsu-gu 2007-01-01  2025-12-01 0.963
Incheon Namdong-gu 2007-01-01  2025-12-01 1.164
Incheon Bupyeong-gu 2007-01-01  2025-12-01 1.158
Incheon Gyeyang-gu 2007-01-01  2025-12-01 0.787
Incheon Seo-gu 2007-01-01  2025-12-01 1.142
Daejeon Dong-gu 2007-01-01  2025-12-01 0.4938
Daejeon Jung-gu 2007-01-01  2025-12-01 0.527
Dacjeon Seo-gu 2007-01-01  2025-12-01 1.219
Daejeon Yuseong-gu 2007-01-01  2025-12-01 0.912
Daejeon Daedeok-gu 2007-01-01  2025-12-01 0.423
Ulsan Jung-gu 2007-01-01  2025-12-01 0.436
Ulsan Nam-gu 2007-01-01  2025-12-01 0.819
Ulsan Dong-gu 2007-01-01  2025-12-01 0.396
Ulsan Buk-gu 2007-01-01  2025-12-01 0.554
Ulsan Ulju-gun 2007-01-01  2025-12-01 0.390
Sejong Sejong-si 2018-11-01  2025-12-01 0.957
Gyeonggi Manan-gu 2007-01-01  2025-12-01 0.450
Gyeonggi Dongan-gu 2007-01-01  2025-12-01 0.910
Gyeonggi Sujeong-gu 2007-01-01  2025-12-01 0.281
Gyeonggi Jungwon-gu 2007-01-01  2025-12-01 0.284
Gyeonggi Bundang-gu 2007-01-01  2025-12-01 1.289
Gyeonggi Cheoin-gu 2007-01-01  2025-12-01 0.338
Gyeonggi Giheung-gu 2007-01-01  2025-12-01 1.141
Gyeonggi Suji-gu 2007-01-01  2025-12-01 1.044
Gyeonggi Jangan-gu 2007-01-01  2025-12-01 0.574
Gyeonggi Gwonseon-gu 2007-01-01  2025-12-01 0.738
Gyeonggi Paldal-gu 2007-01-01  2025-12-01 0.353
Gyeonggi Yeongtong-gu 2007-01-01  2025-12-01 0.893
Gyeonggi Sangnok-gu 2007-01-01  2025-12-01 0.459
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Region Sub-region (district) Start Date End Date Avg. Weight (%)
Gyeonggi Danwon-gu 2007-01-01  2025-12-01 0.631
Gyeonggi Deogyang-gu 2007-01-01  2025-12-01 1.067
Gyeonggi [Isandong-gu 2007-01-01  2025-12-01 0.588
Gyeonggi Ilsanseo-gu 2007-01-01  2025-12-01 0.841
Gyeonggi Gwacheon-si 2007-01-01  2025-12-01 0.143
Gyeonggi Gunpo-si 2007-01-01  2025-12-01 0.746
Gyeonggi Uiwang-si 2007-01-01  2025-12-01 0.397
Gyeonggi Anseong-si 2007-01-01  2025-12-01 0.406
Gyeonggi Bucheon-si 2007-01-01  2025-12-01 1.526
Gyeonggi Siheung-si 2007-01-01  2025-12-01 1.187
Gyeonggi Gwangmyeong-si 2007-01-01  2025-12-01 0.737
Gyeonggi Hwaseong-si 2007-01-01  2025-12-01 1.818
Gyeonggi Osan-si 2007-01-01  2025-12-01 0.576
Gyeonggi Pyeongtack-si 2007-01-01  2025-12-01 1.169
Gyeonggi Namyangju-si 2007-01-01  2025-12-01 1.657
Gyeonggi Guri-si 2007-01-01  2025-12-01 0.430
Gyeonggi Hanam-si 2007-01-01  2025-12-01 0.525
Gyeonggi Gwangju-si 2007-01-01  2025-12-01 0.425
Gyeonggi Icheon-si 2007-01-01  2025-12-01 0.376
Gyeonggi Yeoju-si 2014-09-01  2025-12-01 0.140
Gyeonggi Gimpo-si 2007-01-01  2025-12-01 0.968
Gyeonggi Paju-si 2007-01-01  2025-12-01 0.998
Gyeonggi Pocheon-si 2018-01-01  2025-12-01 0.187
Gyeonggi Dongducheon-si 2007-01-01  2025-12-01 0.217
Gyeonggi Yangju-si 2007-01-01  2025-12-01 0.586
Gyeonggi Uijeongbu-si 2007-01-01  2025-12-01 1.094
Gangwon Chuncheon-si 2007-01-01  2025-12-01 0.676
Gangwon Wonju-si 2007-01-01  2025-12-01 0.985
Gangwon Gangneung-si 2007-01-01  2025-12-01 0.480
Gangwon Donghae-si 2018-01-01  2025-12-01 0.237
Gangwon Taebaek-si 2013-01-01  2025-12-01 0.109
Gangwon Sokcho-si 2013-01-01  2025-12-01 0.233
Gangwon Samcheok-si 2018-01-01  2025-12-01 0.130
Chungcheongbuk  Sangdang-gu 2015-07-01  2025-12-01 0.426
Chungcheongbuk  Seowon-gu 2015-07-01  2025-12-01 0.501
Chungcheongbuk  Heungdeok-gu 2015-07-01  2025-12-01 0.628
Chungcheongbuk ~ Cheongwon-gu 2015-07-01  2025-12-01 0.449
Chungcheongbuk ~ Chungju-si 2007-01-01  2025-12-01 0.471
Chungcheongbuk  Jecheon-si 2013-01-01  2025-12-01 0.285
Chungcheongbuk  Eumseong-gun 2013-01-01  2025-12-01 0.117
Chungcheongnam  Dongnam-gu 2009-06-01  2025-12-01 0.638
Chungcheongnam  Seobuk-gu 2009-06-01  2025-12-01 1.048
Chungcheongnam  Gongju-si 2007-01-01  2025-12-01 0.167
Chungcheongnam  Boryeong-si 2013-01-01  2025-12-01 0.161
Chungcheongnam  Asan-si 2007-01-01  2025-12-01 0.842
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Region Sub-region (district) Start Date End Date Avg. Weight (%)
Chungcheongnam  Seosan-si 2013-01-01  2025-12-01 0.369
Chungcheongnam  Nonsan-si 2007-01-01  2025-12-01 0.160
Chungcheongnam  Gyeryong-si 2007-01-01  2025-12-01 0.145
Chungcheongnam  Hongseong-gun 2018-01-01  2025-12-01 0.073
Chungcheongnam  Yesan-gun 2013-01-01  2025-12-01 0.071
Chungcheongnam  Dangjin-si 2013-01-01  2025-12-01 0.357
Jeollabuk Wansan-gu 2007-01-01  2025-12-01 0.954
Jeollabuk Deokjin-gu 2007-01-01  2025-12-01 0.755
Jeollabuk Gunsan-si 2007-01-01  2025-12-01 0.742
Jeollabuk Tksan-si 2007-01-01  2025-12-01 0.734
Jeollabuk Jeongeup-si 2013-01-01  2025-12-01 0.179
Jeollabuk Namwon-si 2018-01-01  2025-12-01 0.118
Jeollabuk Gimje-si 2013-01-01  2025-12-01 0.108
Jeollanam Mokpo-si 2007-01-01  2025-12-01 0.648
Jeollanam Yeosu-si 2007-01-01  2025-12-01 0.676
Jeollanam Suncheon-si 2007-01-01  2025-12-01 0.710
Jeollanam Naju-si 2018-01-01  2025-12-01 0.227
Jeollanam Gwangyang-si 2007-01-01  2025-12-01 0.422
Jeollanam Muan-gun 2018-01-01  2025-12-01 0.074
Gyeongsangbuk Nam-gu 2007-01-01  2025-12-01 0.499
Gyeongsangbuk Buk-gu 2007-01-01  2025-12-01 0.723
Gyeongsangbuk Gyeongju-si 2013-01-01  2025-12-01 0.447
Gyeongsangbuk Gimcheon-si 2018-01-01  2025-12-01 0.263
Gyeongsangbuk Andong-si 2013-01-01  2025-12-01 0.308
Gyeongsangbuk Gumi-si 2007-01-01  2025-12-01 1.021
Gyeongsangbuk Yeongju-si 2018-01-01  2025-12-01 0.158
Gyeongsangbuk Yeongcheon-si 2013-01-01  2025-12-01 0.171
Gyeongsangbuk Sangju-si 2013-01-01  2025-12-01 0.107
Gyeongsangbuk Mungyeong-si 2013-01-01  2025-12-01 0.068
Gyeongsangbuk Gyeongsan-si 2007-01-01  2025-12-01 0.644
Gyeongsangbuk Chilgok-gun 2013-01-01  2025-12-01 0.172
Gyeongsangnam Uichang-gu 2011-07-01  2025-12-01 0.4238
Gyeongsangnam Seongsan-gu 2011-07-01  2025-12-01 0.659
Gyeongsangnam Masanhappo-gu 2011-07-01  2025-12-01 0.377
Gyeongsangnam Masanhoewon-gu 2011-07-01  2025-12-01 0.424
Gyeongsangnam Jinhae-gu 2011-07-01  2025-12-01 0.444
Gyeongsangnam Jinju-si 2007-01-01  2025-12-01 0.707
Gyeongsangnam Tongyeong-si 2018-01-01  2025-12-01 0.262
Gyeongsangnam Sacheon-si 2013-01-01  2025-12-01 0.220
Gyeongsangnam Gimhae-si 2007-01-01  2025-12-01 1.838
Gyeongsangnam Miryang-si 2018-01-01  2025-12-01 0.157
Gyeongsangnam Geoje-si 2007-01-01  2025-12-01 0.614
Gyeongsangnam Yangsan-si 2007-01-01  2025-12-01 0.967
Jeju Jeju-si 2007-01-01  2025-12-01 0.527
Jeju Seogwipo-si 2018-01-01  2025-12-01 0.155
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