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Centrality in K-REITs’ Underlying Assets Using the Spatial Statistical Model

Song, Ki-Wook™ - Yun, Byung-Hun™ - Nam, Jin™"

Abstract

This study explores the dynamic characteristics of the level of spatial clustering and the changes in location centrality
according to the distribution of domestic real estate investment trusts (REITs) investment property. The analysis targeted
239 K-REITs in operation, nationwide, at the end of 2019. As the methodology to analyze the spatial characteristics, the
Bachi measurement and Moran's index, a type of GIS-based spatial statistical model, were used. The main findings of the
research are briefly summarized as follows: First, the location of REIT properties showed significant spatial distribution
differences between Seoul and provinces (non-Seoul areas) depending on major attributes, such as the business type,
structure, use, management entity, anchor investment, and policy effects. Second, the centrality of the REITs moved
southward from the Seoul oriented to provincial areas. In addition, the more residential assets and anchor investors
existed in the development project, the faster was the movement of the standard deviation distance. Third, the distribution
of REITs tended to be concentrated in certain areas at the global level, such as in downtown Seoul, whereas it displayed
random external dispersion patterns in provinces, in line with the issue of new town construction and residential district
development on the outskirts of capital regions. From a local perspective, it was observed that the strong hot-spot areas
of the REITs formed not only in the southern Gyeonggi province (e.g., Gimpo, Anseong, and Hwaseong) and Incheon
within the Seoul metropolitan area (SMA) but also in Chungcheong and North Gyeongsang provinces (e.g., Busan, Daegu,
and Cheonan) of the non-SMA. The unique distribution pattern has been largely attributed to the effect of revitalizing
the supply of rental housing owing to the prescription of the government-led New Stay policy in the REIT market. These
facts indicated that institutional investors with REIT growth adopted investment diversification strategies to minimize
the volatility of profit risk by varying the location and size of the portfolio composition. Therefore, the results of this study
are meaningful because they quantitatively determined the changes in the location of the underlying assets of REIT from
a spatial geographic perspective. Moreover, the study presented a new data visualization technique as a useful basic
material for identifying the place of origin of excessive investment trading activity.
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| . Introduction

1. Background and Purpose

In Korea, Real Estate Investment Trusts (REITs) have long
played a huge role in the construction economy; for exam-
ple, they rescued insolvent enterprises going through finan-
cial difficulties during the IMF foreign exchange crisis in 1997
by purchasing real estate. In the long-term new normal
period of low growth rate and low interest rate since the
global financial crisis in 2008, REITs have been drawing much
attention from Pension Fund and Mutual Aid Associations,
which have abundant liquid funds, as an attractive alterna-
tive investment that can make a high profit stably (Bank of
Korea, 2019; Ministry of Land, Infrastructure, and Transport,
2019).') The National Pension Service, which is one of the
three largest pension funds in the world, has prepared a mid-
term assets distribution plan for 2024 to increase the target
alternative investment ratio for real estate and infrastructure
(social overhead capital, SOC) up to 15%, instead of increas-
ing the ratio of stocks and bonds (see Figure 1).

In addition to the favorable market environment and the
pan-government REITs activation policies (Methods of
Increasing Competitiveness of REITs Industry, February
2016; Residence Welfare Roadmap, November 2017), citizens
have joined in the investment craze through public offer-
ings. As a result, the REITs market has rapidly grown in the
size in a short time compared to real estate funds. With the
emergence of urban regeneration new deal projects
throughout the country (500 locations, 5 trillion KRW) in

response to the period of economic recession, low growth
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Figure 1. Changes in external REITs market environment

Source: ECOS, REITs Information System, NPS
Note: M2 stands for liquidity in markets as currency indicator
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rate and population reduction, REITs have been in the lime-
light as an efficient financial alternative for urban regenera-
tion in connection with not only governmental finance but
also private capital investment.

For example, as of the end of the last year, 247 REITs were
in operation, and their total assets under management
(AUM) were estimated to be 48.7 trillion KRW (+17.1%)
(Korea Association of REITs, 2019). Therefore, it is expected
that, along with Real Estate Funds (REF) that invest mainly
in actual commercial assets in the private sector, REITs will
be considered representative and competitive indirect invest-
ment vehicles, and the market demand for REITs will
increase further.”

As REITs business licenses increase each year, and asset
management companies compete with each other more
severely, REITs are subdividing into different sectors to
search out and secure high-quality real estate, even by out-
bound investment in foreign countries. The locations of the
invested assets are also gradually diversifying, breaking free
from the high concentration in Seoul (Hong, 2020). More-
over, in association with the efficient asset portfolio strategies
of institutional investors to distribute returns and risk
(Brueggeman and Fisher, 2016), locations of real estate are
becoming more important as core factors in the final deci-
sion-making patternsin investment.

The ultimate question that is raised is this: “From where
and to where is the center of underlying assets moving in the
domestic REITs market, and what is the spatial distribution
of locations?” Technically, this question is about the unique
characteristics of REITs, including differences between
object properties, centrality and mobility, and clustering.
This is because the right understanding of the movement of
the central points of REITs investment assets and their
dynamic motion will be the start of a recognition of the
investment strategy of institutional investors.

Few studies have been conducted in Korea in this regard
except for Kim et al. (2017). Therefore, there is a need for
early exploratory research to acquire basic information in
the context of spatial geography.

In line with this, the Ministry of Land, Infrastructure, and
Transport established a REITs information system in the
form of a comprehensive platform and connected it with
the geographic information system (GIS) through the First

REITs Advancement Project in 2016, providing a location
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information map search service to show in the main screen
of the platform an overview of REITs-invested real estate in
individual metropolitan cities and provinces throughout
Korea. Although it is difficult to find details about location
trends and differences between regions in Korea because the
sample size (75 samples) is small and updating is slow, the
platform provides a foundation to investigate the current
spatial distribution based on open REITs data that have been
accumulating for a considerably long time.”

With this background, focusing on GIS-based methodology
(Korea Research Institute for Human Settlements, 2004;
Rogerson, 2010), which has often been used for observation
of spatial structures and growth patterns in the fields of
urban planning/regeneration and national geography, we
have attempted a new interdisciplinary and convergent")
application of the methodology to the REITs, which are cor-
porations according to the Commercial Act (Article 2 of the
Real Estate Investment Company Act)S) and of which stocks
are traded for investment when listed on the stock market.

The purpose of the present study is to investigate changes
of the center movement paths and the dynamic characteris-
tics according to the nationwide distribution of the underly-
ing assets of REITs, and to empirically analyze clustering
trends of spatial centralization and decentralization and dif-
ferences among regions. The results of the present study will
help to resolve the spatial imbalance of REITs investment in
Korea and find an appropriate urban space structure for the

future.

2. Scope and Method of Research

As shown in Figure 2, the spatial scope of the present study
consisted of 239 final samples of real assets purely invested in
by REITs, which were expressed as small dots on the map.
Out of the 254 samples of assets currently invested in by
REITs, 15 samples (5.9%), including 5 samples of interna-
tional investment, 6 samples of trading and acquisition of
beneficiary securities, and 4 samples of purchasing equity
stake, were excluded, because they can hardly be considered
genuine real estate investment in actual assets,"> and they
have characteristics different from those of other REITs. The
coverage of the research subjects in the present study was
about 94.1% with reference to the number of REITs (96.8%

with reference to the amount of funds), which was slightly

Figure 2. Overview of study area: focused on REITs data

Source: REITs Information System (2019)
Note: Conversion of address into a location mapping using geocode tools

higher than that of the study by Kim et al. (2017).7) There-
fore, the samples of the present study improved the accuracy
of the analysis and reflected the population parameters well.

The temporal range was 18 years for which continuous
time series data are available, from 2002, when REITs were
first introduced to Korea, to the end of December 2019,
which was the last date of licensing.

The range of contents was divided into four sections, i) to
investigate differences in the general locational status
between overall REITs underlying assets and the characteris-
tics factors, ii) to derive patterns and characteristics of move-
ment of centers and standard deviation distance from view-
point of urban growth pattern, m) to determine spatial cen-
tralization or decentralization, and iv) to propose policies for
investment diversification to establish an appropriate spatial
structure.

The methodologies employed for the present study
include a theoretical review based on previous reports and
an empirical analysis. The former was combined with a qual-
itative study for the organization of the significant topology
(variable) of REITs attributes and for the logical validity. For
the latter methodology, we employed, as a metric model,
the spatial statistical model, which is widely used to measure
spatial changes. The collected data were analyzed using the
SPSS 24.0, ArcGIS 10.7, and GeoDa (0.9.5-i software programs.
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Il. Literature Review

1. Previous Studies on REITSs Locations and
Spatial Distribution

In last a few decades, due to interest of citizens in the mar-
ket as well as the policy-based support of governments,
REITs in both Korea and other countries have become more
useful as typical indirect investment vehicles. Hence, numer-
ous studies have been continuously conducted on the REITs
market in the fields of economics, industry, and real estate.

In the early years after the introduction of REITSs, studies
centered on basic academic research to superficially describe
and introduce the overall status and characteristics of REITs
and to identify operational problems of the system and
derive solutions to the problems based on REITs operated in
advanced countries such as the US, Japan, Australia, Singa-
pore, and Hong Kong (Jeong, 2008; Choi 2011; Jin 2015).

In the intermediate period when the REITSs system settled
down, empirical studies began to be conducted to predict
stock prices in dynamic interactions with financial and eco-
nomic variables or investigate the correlation with other
capital markets of stocks, bonds, and real estate (Kim & Han,
2010; Lee & Lee, 2010; Choi and Yoo, 2011). On the other
hand, studies were actively conducted from a practical per-
spective on the development stage of new REITs to examine
the feasibility (feasibility study: F/S); this was done by calcu-
lating the cash flow through yearly income and expense in
feasibility studies and perform investment simulations (Seo,
Jeong & Cho, 2013; Hyeon et al., 2017).

In more recent years, with various types of REITs established
and their quantitative financial accomplishments well-docu-
mented, studies have been conducted through a metric
approach. In particular, numerous microscopic studies have
been conducted to examine the socioeconomic ripple effects
of REITs and to identify factors that determine the investment
earning rate, the index of management performance (Shin,
Yoo & Han, 2016; Lee et al., 2016; Kim, 2019; Kim and Koh, 2019;
Park and Jin, 2019). The main methodologies were the time
series model of simultaneous equations (ARIMA, VAR, VEC)
and multiple regression analysis limited to overall REITs. The
scope of exploration was gradually expanded to investment
targets and submarkets of individual types of listing.

As REITs are recently being considered as competitive
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portfolio means for institutional investors, especially during
an economic recession, the strategy to diversify the invest-
ment areas has been intensified, and in-depth academic
studies are being carried out on the importance of location
or spatial distribution (Yabe, 2008; Exol & Ozbakir, 2009; Yoo,
2012; Kim & Lee, 2016; Song & Jang, 2017; Choi etal., 2017).

Yabe (2008) investigated how REITs, triggered as a means
of securitization of real estate, occupied 64% of real estate in
conventional urban areas of Tokyo, Japan, and verified the
effects on the variation of the land price, which is a depen-
dent variable. The Geographically Weighted Regression
(GWR) model showed that REITs had a positive effect on
the deflation of the land price throughout Tokyo, but a high
spatial stability was found in urban business zones, such as
Shinjuku and Shibuya, with a sudden rise of land price (over
9%) and signs of speculation.

Erol and Ozbakir (2009) used GIS to find that the locations
of commercial real estate owned by REITs in the Istanbul
Metropolitan Region, as well as their physical, social, and
economic characteristics, are the factors that determine the
rent, and presented the Real Estate Valuation Index (REVI),
based on the combination of the weights of the factors, with
a geographical map.

Yoo (2012) reported that the factors to the earning rate of
REITs include the use, location, and asset size of the real
estate; they performed a variance analysis using location as a
dummy variable, showing that public offering REITs located
in urban cores acquired high earning rates and paid high
dividends.

Kim & Lee (2016) analyzed the locations of 151 REITs-in-
vested assets according to the propensity of the largest share-
holders, who have the right of decision-making. The results
showed that the quantity of assets of the largest shareholders
is concentrated on Seoul in the order of corporations, for-
eign investors, pension funds/beneficiary associations/public
enterprises, and financial institutions (banks, insurance
companies and security companies), while individual inves-
tor investments are centered on regions other than Seoul.
This suggests that corporations that manage the assets of
their customers have stricter REITs investment guidelines
than do individual investors.

Song and Jang (2017) investigated the sharp contrastin the
investment regions among 36 subjects (N230) of rental

house REITs in the early stage. Results of cross analysis
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showed that private REITs are concentrated in the Seoul
Metropolitan Area, including Seoul and Gyeonggi, where
locations and feasibility are superior, while public REITs are
widely dispersed throughout the country.

Similarly, Choi et al., (2017) classified the 24 New Stay
REITs that passed the investment examination by the Korea
Housing and Urban Guarantee Corporation (HUG) into
purchase type and construction type, and observed the
number and characteristics of each type. Purchase type
REITs were mostly officetels and urban lifestyle housing,
dependent on and oriented to monthly rent, while con-
struction type REITs for large apartment complexes on the
outskirts realized high earnings through deposits for rent.
Therefore, the financing structure was very different between
the two types. However, the results failed to secure statistical
confidence and robustness due to the small sample size.

In consideration of the combination of REITs information
and GIS technology, previous studies that are most similar
to the present study include the domestic study by Kim et al.
(2017) and overseas studies by Chilton et al. (2018), Charles
(2020) and Feng et al. (2019), all of which are highly evalu-
ated because of the high accuracy of their systematic analysis
of local markets.

Kim et al. (2017) analyzed 145 REITs in the units of si, gun,
and gu, the local administrative units of Korea, by applying
Moran’s I technique to investigate the spatial distribution of
investment assets and business types. Spatial clusterings of
the entire investment asset were distinctive in specific
regions. With regard to the REITs products, office facilities
(0.189) and commercial facilities (0.107) showed a high
intensity, but warehouse facilities were not explained with
significance. With regard to business types, only residential
facilities (0.067) showed a significant tend of spatial clustering
among development projects. This previous study was
Korea’s first declaratory empirical research on visualization
of the spatial distribution of REITs, and prepared the theo-
retical foundation for extensive follow-up studies.

Chilton et al. (2018) combined 325 census tracts of the US
with 2,258 sets of spatial data of Single-Family Rental (SFR)
Housing REITs portfolio of Nashville, TN, and found that
the hot spots were Davidson County and new outskirts at
the boundary. The demographical results also showed that
REITs hot spots included more middle class or upper class

residents with higher educational and income levels com-

pared to areas where REITs were not concentrated.

Charles (2020) argued that single-family houses invested in
by the four large listed REITs in Atlanta, GA, form a
U-shaped spatial cluster surrounding the downtown (H-H).
In detail, a generalized linear mixed model was used with
REITs-owned single-family housing as a dependent variable,
highlighting the close correlation with physical assets, neigh-
boring environment, and school district characteristics.

Finally, Feng et al. (2019) substituted the Hurfindahl
Hirschman index (HI—H) an index that represents market
concentration in industry, for the US National Association
of REITs (NAREIT), and found that the value was less than
0.25, indicating that the market is oligopolistic. In addition,
they reported that the management efficiency decreased as
the HHI increased in areas where investment assets were
located, and that diversification of locations is effective in

increasing the transparency and creating more value.

2. Distinguishing Features of Present Study

As described above, compared to research on REITs con-
ducted with different topics, very few empirical studies have
been conducted on locations and spatial distribution.
Among the many characteristics of REITS, location is often
handled lightly, because it is not a major issue that directly
affects stockholders as much as earning rate; also, the huge
amount of necessary data is difficult to acquire. Therefore,
most previous studies have been limited to fragmented
descriptions of the geographical status of REITs, without dif-
ferentiation of attributes, and a detailed approach to spatial
analysis has not been sufficiently conducted.

The consensus of previous studies is that, despite different
national or regional ranges, REITs are concentrated in met-
ropolitan areas where capital is accumulated and show a
strong trend of spatial clustering (see Table 1). This suggests
that it is highly important to identify causal relationships of
location of underlying assets with other characteristics,
wherein the locations of REITs are considered in the Korean
REITs market environment to decide investment, together
with the earning rate.

Since almost no previous study has been conducted to
investigate in detail the attributes of Korea’s entire REITs
assets and their dynamic distribution patterns in different

locations by applying a GIS-based spatial statistical model
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Table 1. Literature reviews about location and spatial distribution of REITs

Classification Researcher  Site/Time Target (Sample)  Method Main results & Findings of research Remark
+Moran's | has gradually rising as of 2013,
Yabe,N.  Tokyo,Japan  Listed REITs Moran’s | turning into recovery phase o
(2008)  (‘06Y/Annual) (N=381) GWR « Appraisal value of REITs is higher in Tokyo,
Shinjuku nearby railroad station
* REITs-owned commercial properties are
concentrated in CBD, constituting
Eggtl):z? Istanbul, Turkey  Listed REITs Spgg\al historical peninsula o
(2009) ('08Y/Annual)  (N=14/P=500) A ngl gis Location, physical, socio-economic
Y characteristics are crucial to rent
determinants
* The outskirts of Davidson County has one
Foreign Chilton, K. . of the most hotspot zone
etal (h%assvi}\zlrl]emi?) (N?]:/RPE?;ZS) H%qgvgt * Residents in SFR REITs clustering are ©
(2018) ! P middle class with superior education and
income
+ Moran'’s | statistic of SFR REITs is close to
Charles, S.L.  Atalanta, US SFR REITs Moran'’s | 0.5 in Atlanta metropolitan area o
(2020) (18Y/Annual) (N=4/P=25181) Hotspot -« Investment of SFR REITs is relevant to
building age, price, and school district
Fena 7 * HHI of REITs is about to 0.25, representing
ot %I AllRegion,US  Listed REITs  Herfindahl's|  a highly concentrated market A
(2019) ("16Y/Annual) (N=182) Regression  * The higher HHI of investment location,
corp become less operating efficiency
* Use, location, and size of REITs affect on
Yoo Nationwide Public REITs Anova investment return %
(2012) ('10Y/Annual) (N=13) Regression + CBD-oriented REITs exceeds actual return
and dividends, as financial performance
Nationwide * Investment area of REITs expands from
Kim and Lee (15Y/Semni- All REITs Anova seoul to local before and after GFC o
(2016) annual) (N=151) Regression -+ Institution and Individual prefer to invest in
the Seoul and local, respectively
* REITs has differences between region,
Song and Nationwide  Housing REITS Crosstab, household, size, sector, operation period
Domestic Jang ('15Y/Annual) (N=36) Tlest by participant . A
(2017) Case Study - Private is concentrated in SMA, whereas
public is widely disperse across local
+ Purchasing of business type is‘superio_r to
Choi et al. Nationwide  NewStay REITs  Descriptive %o;/\:]rgsrvgghwhlle CONSIUCHon IS pLrstng A
(2017) (16Y/Annual) (N=24) MCS + Proportion of rental deposits in financing
structure is caused by different location
* REITs properties tend to spatial clustering
Kim et al. Nationwide All REITs Moran'’s | in distinct area o
(2017) (16Y/Annual) (N=145) Panel Analysis + Office has the strongest Moran's | among

various REITs sector

from a geographic point of view, it is urgently needed to per-

form a thorough empirical analysis and verification.

lll. Analytical Framework

1. Configuration of Variables

In this chapter, for an empirical analysis of the spatial dis-

tribution patterns of the individual underlying assets of
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REITs, which have not been investigated in previous studies,
we performed a preliminary screening of the factors that
have been considered in previous reports (Erol and Ozbakir,
2009; Yoo, 2012; Kim & Lee, 2016; Song & Jang, 2017, Choi et
al,, 2017) and then reconstructed and determined the rele-
vant variables by reflecting the comments obtained through
in-depth expert interview.

The location (regions other than Seoul = 0 and Seoul = 1),

which is the dependent variable, is an inherent factor that
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has a very high immobility (fixedness) in connection with
the earning rate and management performance from the
stage in which the investors decide on REITs-based real
estate investment. According to the Korea Association of
REITs (2018), the earning rate depending on the investment
region is in the order of Seoul < Provinces < Seoul Metro-
politan Area except Seoul, showing that the locations of the
underlying assets are closely related to the earning rate.
Therefore, we performed geo-coding of the addresses of the
REITs real estate to convert the locations to spatial data, and
divided the regions into Seoul and regions other than Seoul.
If the location data of the invested assets are divided into
more categories, for example, into Seoul, the Seoul Metro-
politan Area other than Seoul, the regions other than Seoul
or the Seoul Metropolitan Area.s) overseas, and others, as in
the case of the Korea Association of REITs, a statistical bias is
unavoidable due to the small sample size. The division of the
location data into Seoul and regions other than Seoul can
reflect the recent social trend of REITs establishment, which
is currently extended to regions other than Seoul. The ratio
of locations in Seoul to that of regions other than Seoul was
determined to be 4:6 to allow for good balance in the analysis.

The independent variables are the internal and unique
attributes and the non-systematic factors surrounding the
enterprise characteristics of REITs companies and the
invested real estate. The 9 independent variables are period,
business type, offering, asset size, structure, use, asset man-
agement company (AMC), anchor investor, and policy
effect. To maintain a balance of the ratio, simple dummy val-
ues (dummy = 0, 1) were given to all the variables.

With regard to the period, since REITs are known as indi-
rect investment products of which the hurdle rate is
designed by sensitively responding to the macroeconomics
(corporate bond, KOSPI and land price) and the interest rate
(Hyeon et al., 2017), the period was used as an exogenous
variable (control x) to investigate the change of the location
selection before and after the 2008 Global Financial Crisis
(GFC) (before GFC = 0; after GFC = 1),9) which had a nega-
tive effect on the global real estate market as well as the gen-
eralindustry (Kim & Lee, 2016; Park and Jin, 2019).

The business type includes the initiation or management
of general rent operation (0) after purchasing or acquiring a
property that has been completely constructed, and the

one-time parcelling or selling (1) ofa property that is under

development by construction (process rate less than 100%,
before occurrence of sales) in pursuit of capital gains.

The offering is determined based on the access to informa-
tion with reference to the disclosure of the information to
many and unspecified persons and thus consists of the closed
private offering (minority of institution = 0) and the public
offering (majority of individual = 1), which allows for partic-
ipation by general citizens.

The asset size and structure are binary conditions that are
proportional to each other, wherein the asset size is divided
into small and middle size (less than 300 billion KRW = 0) and
large size (=300 billion KRW or larger = 1) and the structure
is divided into single-asset within one entity (single = 0) and
multi-asset within one entity (multipleI 1) with reference
to the amount of 300 billion KRW' and the number of assets
within one entity according to the asset allocation.

The use is an endogenous variable that best represents the
characteristics of the REITs submarkets of the individual
REITs property sectors. The use includes residential assets
(residential = 0; apartments, houses, officetel, etc.) and all
other nonresidential assets (commercial =1, offices, retails,
warehouses, hotels, composites) (Song, 2()18).

The AMC (private sector = 0); public sector = 1) and the
anchor investor (general enterprise = (; government = 1) as
the largest shareholder" were considered as differentiating
factors that determine corporate governance and return-
risk investment style (Kim & Lee, 2016; Kim, 2019).

In consideration of the system, the policy effect was added
as a variable to reflect the effects of New Stay (enterprise type
rent houses) and support for public offerings (absent =0;
present = 1).

Table 2 expresses the variables as quantitative indexes
under operational definition; they serve as important stan-
dards in the description of the dynamic changes of REITs
attributes.

The analytical data were obtained from the Ministry of
Land, Infrastructure, and Transport, the government depart-
ment that supervises REITSs, the Korea Association of REITs,
the REITs Journal, and the settlement term investment
reports directly submitted by AMCs to the REITs Information
System (http://reits.molit.go.kr).”) In addition, the business
and auditing reports registered with the Data Analysis,
Retrieval and Transfer (DART) System of the Financial Super-

visory Service, and the statistical data of funding by HUG were
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Table 2. Variable description and index for REITs attributes

Variable description
Classification Unit Data Source
Reference=0 Event=1
Dependent  Location Local (Non Seoul): 0 Seoul (CBD-GBD-YBD-ETC): 1
Period Before financial crisis After financial crisis
(2002~2008.3Q): 0 (2008.4Q~2019): 1
Business . Y Development
type Rental (Purchasing- Operation): 0 (Building- Sales):
. S N . Majority
Offering  Minority (Institution - Closure): 0 (Individual-Openness): MOLIT
. KAREITs
Asset Small & Medium "~ .
size (Less than $300 Bil): 0 Large (More than $300 Bil): 1 Dumm REITS InfanAaRt_:_on System
Independent : : y
variable Structure  Single-Asset within One Entity: 0  Multi-Asset within one entity: 1 I-TF-EJUGF
Commercial S ) I Kakao Map
Use (Office Retail- Logistics - Hotel): 0 Residential (Apart- Housing): 1
AMC Private Sector: 0 Public Sector (LH, SH, HUG): 1
Anchor General Enterprise Government (national housing
iinvestor (Financial Industry): 0 urban fund): 1
Policy B Yes (Supporting for
effect None (No means of vitalization): 0 NewStay, IPO): T

Notel: Restructuring relevant variables throughout literature reviews and theory

Note2: Assigned the dummy ‘1" to represent variable of interest

investigated and reprocessed to establish the database.”
Incorrect or missing information was replaced by press
releases from AMCs, on-site interviews with working-level
staff, and surveys via telephone. The location information was
checked by referring to satellite maps available on the internet
(Kakao Maps). The data acquisition procedures described above
are reasonable methods to effectively obtain status data from

actual investors in the business, and thus are highly reliable.

2. Analytical Model Setup

The Bachi method, developed by R. Bachi (1963), has been
widely applied to quantitative measurement of centrality or
standard deviation distance of urban planning elements such
as population, facilities, activities, employment, industry,
and land price (Bachi, 2007). Due to the advantage of the
method in visualizing dynamic time-series variation of geo-
graphically distributed characteristics and correlations
among elements, the method is a popular technique in the
field of national planning for exploring urban spatial struc-
ture, land use, and local economic growth pattern (Lee, 2001;
Kim and Ha, 2002; Lim, Lee & Lee, 2006; Kim, Kim and Ahn,
2009; Lee & Sun, 2009; Hong & Lee, 2011; Kim, 2012; Oh & Lee,
2012; Lim & Song, 2013; Seo et al., 2014; Kim, 2015; Lee, 2015).
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Since the underlying assets of REITs, the major subjects of
real estate study, are also physical facility assets including
point-unit constructions that constitute a city, the method-
ology can be easily extended and applied to the present study.

Before the empirical analysis, it was assumed, based on the
theoretical accomplishments and the variables discussed
above, that REITs, which are one type of investment property,
can probably cause spatial disparity. Under this assumption,
we focused on changes in the last two decades and established
the following alternative hypotheses about the attributes of
REITs (difference, centrality and mobility, and clustering)
according to the scientific methodology, as shown in Figure 3.

First, REITs may have different locational and spatial dis-
tributions depending on the key attributes of the objects,
which are the period, business type, offering, asset size, struc-

ture, use (type of investment target), AMC, anchor investor,

+2 CL ] HENY B8y

Classification Nature Question Analysis

21 o) 2|2 54 2 U2 R 0|7t U= 23484
Hepyothsis | Dissimilarity

Are there differences in the locational

distribution between the REITs attributes? Cross Tab
M2 44,0184 212 SAM20|L]0|1L, 0 WO 2 B20|=71 —
Hepyothsis 11 | Gentrality e Whare are the centars of RETs and moves e

2| 20| ST A WYL 0flH S HUAF =Tt ap 2y
713 23y , S
Hepyothsis i What Pattern d:arl::asf:?ﬂal dustering of I e

Figure 3. Setting the hypothesis
Note: Kim et al. (2017) is partially deal with hypothesis II
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and policy effect.

Second, the centrality of REITs may gradually move
southward from initial locations in Seoul or the Seoul Met-
ropolitan Area to non-Seoul regions when governmental
policies are implemented in pursuit of publicity; among the
investment targets, residential assets (REITs for rent houses)
may show the longest movement distance and the highest
movement speed.

Third, REITs may be highly and densely clustered at cen-
ters of specific regions, but the scope may be distinctively
expanded through diversification of the investment areas
due to intensified competition among AMCs and reduction
of assets on sale.

SPSS 24.0, ArcMap 10.7.1, and GeoDa 0.9.5- were selected
as statistical tools to collectively test the hypotheses
described above by performing cross tab, Bachi measure-
ment, and spatial autocorrelation in parallel.

Bachi measurement is a statistical method to investigate
distribution patterns from the mean center (MC), standard
deviation distance (SDD), and standard deviation ellipses
(SDE) of variables of spatial data (Kim, 1986; Korea Research
Institute for Human Settlements, 2004; Lee & Sun, 2009;
Hong & Lee, 2011; Lee, 2015). Figure 4 is a simple conceptual
diagram of the key terms of the method.

The MC is expressed with x and y coordinates () of the
mean positions of the centers of the analytical units (i) dis-

tributed in zones according to Equation (1):

, y=_— (1)

SDD, representing how distanced the many observed val-
ues of the analysis targets are from the MCs (square root of
the variance of the distance), is automatically calculated
using Equation (2). If the distance from point to a center
(;, ;) is denoted as , when the value decreases, the point is
more centered on the MC and expands more rapidly. When
the value is increased, the point is regarded as being dispersed

to the peripheral areas away from the center.

Y- Y0,-y)
SDD =4[+ +4 (0)
n n

=Var(x)+Var(y)

The SDE, obtained by calculating the angle of declination
(), the standard deviations of the major axis (6(x)) and the
minor axis (¢(y)), and the oblongity (0), compensates for the
drawback of the SDD, which is not capable of precisely
reflecting differences in concentration and dispersion
depending on directions.

The angle of declination, referring to the angle of clock-
wise (C) rotation (¢°) from the x-axis and y-axis, is calcu-

lated using Equation (3):

A+B

tan0 = )]

n n 2 n 2
B= \/(Zx}z —Zy}’) +4(ZX’.~y'.»)
i1 =1 i=1

C= 22":)":‘)’;,'
i

The oblongity,“) which a measure that represents the
direction in which the distribution is developed, is deter-
mined by the principal axes that pass through the MC.
When the oblongity value is 0, the distribution is a circle with
constant radius (y) When the oblongity has a large value,
the distribution has the shape of an oblong ellipsoid that is
declined to one direction (see Equation (6)).

The standard deviations of the major axis o(x) and the
minor axis cr(y) are calculated using Equations (4) and (5),
respectively; the oblongity is a relative ratio of the two stan-

dard deviations.

n 2
(Zx’cose—y’sine)

o(x)=\~2 (4)

n
(Z":x’sin()—y’cos())

o(y)=\~*= ®)
n

X=X _;’ y',- =i _;

_Ljo®) o)
& e o
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Moran’s I (1950) is a powerful technique to estimate the
level of clustering based on the presence of autocorrelation
of spatial data among phenomena in the social sciences; it
involves measuring the similarity of values between a certain
research target and adjacent regions, which is difficult to do
using the Bachi measurement method (Lee et al., 2006; Lim,
Lee & Lee, 2006; Oh & Lee, 2012; Lee, 2()15).'5) Moran’s I con-
sists of global statistics related to the entire analytical range
and local statistics localized to a specific region.

The global Moran’s I, expressed by Equation (7) below,
generally has a value between -1 and 1 (-1 =1 Statistics = 1)
according to the spatial arrangement (see Figure 5). An
index that is close to the endpoint means a highly negative
(=) or positive (+) autocorrelation. In other words, a
Moran’s I that is close to -1 represents dispersion in which
high or low heterogeneous values are arranged alternately
and regularly as in a grid. A Moran’s I that is close to 1 rep-
resents clustering in which similar attribute values are near
each other. When Moran’s T'is 0, the distribution is an inde-
pendent random distribution of individual values in which
no characteristics are observed and there is no spatial auto-
correlation. The continuous spatial distribution of random
values means leap-frogging'°) of urban development with-

out mutual pulling or pushing (Lee & Roh, 2013).

1 - i=1 i=l — (7)

On the contrary, the local Moran’s 1 (Anselin, 1995) is a
probability variable of the standard normal distribution
(Z-score) for variables in specific regions and surrounding

adjacent regions (see Equation (8)).'7) The Local Indicators of

24k (Dispersed)

F22 (Independent)

22 (Clustered)

Figure 5. Example of Spatial Arrangement by Moran’s |

Note: Display of interrelation between attribute values, locations, and spa-
tial autocorrelations.
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Spatial Association(LISA) extract clusters and outliers based
on similarity or dissimilarity. Regarding deviation from the
mean, a highly positive (+) LISA value means a hot spot in
which the similarity is high between the specific region and
adjacent regions. A negative (=) LISA value means a cold
spot between low negative values. Beside the areas repre-
sented by these values, there are outliers in which dissimilar

positive and negative values are mixed together. 18)

(¥-X)

I, =S—3X,Z:1:[W" (x,-%)] ®

IV. Empirical Analysis

1. Locational and Spatial Distribution of REITs
Attributes

In this chapter, a frequency analysis and cross analysis (test
of homogeneity) were performed to examine if there are
any differences in locational distribution of REITs attributes
including period, business type, offering, asset size, structure,
use, AMC, anchor investor, and policy effect (see Table 3).

The analytical results showed that the ratios of REITs
locations in non-Seoul regions and in Seoul were 57.7%
(138 properties) and 42.3% (100 properties), respectively,
with reference to the number of established REITs proper-
ties at the end of the last year, indicating that the ratio was
slightly higher in non-Seoul regions. Within Seoul, the ratio
was 40.6% in regions other than the 3 major zones, 31.7% in
Gangnam, 19.8% in the inner city, and 7.9% in Yeouido. In
the Seoul Metropolitan Area outside Seoul, the REITs prop-
erties are uniformly distributed in the south of Gyeonggi,
which has a high population, and good economy and indus-
try (Bundang, Gimpo, Yongin, Anseong, Hwaseong, Pyeo-
ngtaek, etc.), and in Incheon (Dohwa and Yeongjong). In
non-Seoul regions, REITs are widely dispersed at strategic
positions in some metropolitan cities of the Gyeongsang
region (Busan and Daegu) as well as in small and mid-sized
cities of the Chungcheong region (Cheonan, Gongju, and
Cheongju) (see Figure 2). It was found that the locational
concentration of the REITs properties in Seoul has been
weakened more than our expectation. Commercial REITs

properties in the past were concentrated in the 3 major
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Table 3. Location Characteristics and test of homogeneity by REITs attributes (Crosstab Analysis)

Local Seoul Total X
Classification (N=138, 57.7%) (N=101, 42.3%) (N=239, 100%) (Chi- P-Value
Frequency Ratio(%) Frequency Ratio(%) Frequency Ratio(%) Sduare)
, Before GFC 2 (1.4) 3 (3.0) 5 @.1)
Period 0.659 0.417
After GFC 136 (98.6) 98 (97.0) 234 (97.9)
Business Rental 59 (42.8) 79 (78.2) 138 (67.7) 30050  0.000%*
Type Development 79 (57.2) 22 (21.8) 101 (42.3)
4 Institution 127 (92.0) 95 (94.1) 222 (92.9)
Offering — 0364 0546
Individual 1 8.0) 6 (59) 17 (7.1)
Small &
. 105 76.1 85 84.2 190 79.5
Asset Size Medium (76) (842) (r35) 2331 0127
Large 33 (23.9) 16 (15.8) 49 (20.5)
Single-Asset 92 (66.7) 92 91.1) 184 (77.0)
Structure : 19.633  0.000***
Multi-Asset 46 (33.3) 9 89) 55 (23.0)
Commercial 44 (31.9) 69 (68.3) 113 (47.3)
Use - - 31.055 0.000™**
Residential 94 (68.1) 32 31.7) 126 (52.7)
Private 96 (69.6) 93 (92.1) 189 (79.1)
AMC - 17.868  0.000™*
Public 42 (30.4) 8 (7.9) 50 (20.9)
General
Anchor Erdermvise 74 (536) 85 (84.2) 159 665 . o ooom
linvestor ' '
Government 64 (46.4) 16 (15.8) 80 (33.5)
None 40 (29.0) 68 (67.3) 108 (45.2)
Policy effect 34.613  0.000**
y Yes (:\}'D%VS’Stay' 98 (71.0) 33 (327) 131 (54.8)

NoteT: No missing value (N/A) due to omission in all questions

Note2: The sum of columns in the same hierarchy is 100 percent, indicating dominant value with shade (gray)

Note3: Significant level: ***1%(p <0.01), *5%(p < 0.05), *10%(p <0.1)

zones in Seoul, but the scope of the REITs market has
extended, as shown by the analytical results.

Among the 9 variables, the period, offering, and asset size
did not show significant differences (p>0.l), because the
ratios of ‘after GFC (97.9%)’, ‘institution (92.9%)"," and
‘small and medium (79.5%)’ were absolutely high regardless
of the locations. This means that these 3 variables did not
have significant influences on determination of REITs loca-
tions due to the uniform and consistent investment prac-
tices, including temporary management and half-way liqui-
dation, centered on financial investors (FI) who pursue only
the profits (internal rate of return (IRR) =6.0%).

On the contrary, the other 6 attribute variables, including
business type, showed highly significant differences
(p<0.01).

First, the main business type in Seoul was rental business

(78.2%), in which income is stable due to rapid payback and

cash flow, while the major business type in non-Seoul regions
was parcelling and development (57.2%), in which no inter-
mediate profits occur but the total dividend corresponding
to the principal and interest is paid at the time of sale.

With regard to the structure, single-assets are still domi-
nant (91.1%) in Seoul, while the ratio of multi-assets
increased to 33.3% in non-Seoul regions because of increas-
ing package deals in which superior/sub-prime zones pos-
sessed by the Korea Land and Housing Corporation (LH) and
the Seoul Housing & Communities Corporation (SH) are
pooled and sold to REITs to enable cross coverage at prof-
it-loss balance.

With regard to use, residential facilities, consisting of only
apartments and officetels are more numerous in the non-
Seoul regions (68.1%) where land for development is abun-
dant and the share of land price is low in the total business

cost. Commercial facilities, including offices, retails, ware-
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houses, hotels, and composite facilities are more numerous
in Seoul (68.3%), which is the center of traffic. This indicates
that REITs locations preferred by investment targets are very
different depending on use of property. Locations of under-
lying real estate for residential purposes were basically differ-
ent from those of commercial real estate, which are the
investment targets of traditional institutional investors.

With regard to the substantial AMC of REITs, private
AMC:s are centered in Seoul, where potential investment
demand is abundant. On the contrary, public AMCs have
REITs in slum areas of non-Seoul regions at a ratio as high as
30.4% according to the purposes of the public policies, even
though feasibility may not be guaranteed. This result is con-
sistent with the report by Song and Jang (2017).

Anchor investors, playing the role of blue-chip compa-
nies, participate in national housing funds in the non-Seoul
regions at a ratio of 46.4%, which is almost identical to that
ratio for general private funds (53.6%). The ratio in non-
Seoul regions was three times as high as the ratio in Seoul
(15.8%), which is harmonized with the original function of
low-interest financial investment for revitalization of
degenerating urban areas. As mentioned by Kim and Lee
(2016) and Kim (2019), the ratio of anchor investors who
have the right of management as the largest shareholders of
REITs may have a considerable influence on locations of
investments.

Finally, with regard to policy effects, most REITs assets in
non-Seoul regions (71.0%) enjoy benefits of the New Stay
program or other systems for activating public offerings,
while only 32.7% of REITs assets in Seoul benefited from
these systems.

In summary, the analytical results show the differences of
REITs assets between Seoul and non-Seoul regions. In Seoul,
REITs assets consist of rent-type, large-sized single-assets,
which are safe profit-type commercial facilities that can be
easily managed by private financial institutions and that are
excluded from governmental policies. On the contrary,
REITs assets in non-Seoul regions are development-type
multi-assets for large residential facilities that are invested in
by the public sector, including governmental funds and
HUG, to seek capital profits; these are supported directly or
indirectly by policy effects based on the public interest (non-
proﬁt) (Song & Jang, 2017; Song 2018; 2020).2”)
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2. Patterns of REITs MC Movement and SDD

Variation

The spatial distribution of REITs real estate in Korea was
briefly reviewed in previous sections. In this section, using
the Bachi measurement method, we calculated the central-
ity, SDD, and SDE to obtain in-depth understanding of the
locational movement of REITs underlying assets of individ-
ual regions and changes of direction.

To estimate the indices, the target regions should be
divided into infinite regular grid cells, and weights should be
given to the variables of interest to coordinate the centers of
mass on the map. In this study, considering that multiples
assets are included in many of the single REITs, the weights
were proportionally assigned based on the number of
assets”

As shown in Figure 6, the coordinates of the MC of the 239
REITs throughout Korea were X: 221,237 a-nd Y: 404,171 at

present according to the Bachi measurement. Substituting

rather than the asset size.

the coordinates into the satellite map of the National Geo-
graphic Information Institute, the location is a position in
Cheoin-gu, Yongin-si, Gyeonggi, about 50.9 km away from
Jung-gu, Seoul (e.g. the city hall of Seoul, which is a central

L A
¢_. . MeanCenter

Figure 6. Mean center of the coordinates for all REITs

Note: Bold dot refer to geometric centers from unit of analysis
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facility of the region). The SDD was 103.8 km, and the distri-
bution had the shape of a south-north ellipsoid of which the
major axis (139.6 km) is three times as long as the minor axis
(45.6 km). This means that the MC of the REITs is out of Seoul
and consistent with the residential area differentiation pattern
of the high social class or capital flow, which is distributed at

the traffic nodal points of the local metropolitan cities along

the Gyeongbu and Honam axes (Song etal., 2010).

To compare in more details the control variables (prede—
termined, dummy: 0) and experimental variables (varied,
dummy: 1) in the change of the spatial pattern of the REITs
real estate attributes, the three indices (MC, SDD, and SDE)
were analyzed, and the key characteristics were found, as
described below (see Table 4 and Figure 7).

Table 4. Movement of mean center, changes in standard deviation distance and standard deviation ellipse by REITs attributes

(Bachi measurement)

MC SDE

Classification ~ Category X, Y Coordinate BT ?r?nl)) Axh?sa_jg;N Athsl?glrw Oblongity d:;g::t?;n
East  North (m) @m) @m FD gy

Total = 221237 404171 = 103845 139561 45720 033 148.83
BeforeGFC 226466 402,830 seaq 108476 151756 22458 015 139.63

Period After GFC 220999 404232  Upward 103622 139075 46189 033 149.38
Change  (A5467)  (1,402) Left  "(Aagsa) (~12681) (23731)  (019) (9.75)

Rental 218047 413657, o0 96914 130758 41072 03 148.12

Business type  Development 225,017 392928 Downward 110334 147,672 50,401 0.34 149.18
Change 6970) (220729 N9 T3a00) (16914)  (9329)  (0.09) (1.06)

institution 220719 405064 0 ,, 102950 138025 46369 034 149.13

Offering Individual 225938 396066 Downward 111128 152268 38902 026 146.69
Change (5219 (Asoog) gt (8169)  (14243) (A7.467) (A0.08)  (A2.44)

,\Sﬂﬁe";ﬂﬁ 224119 400962 0.0 107430 144904 45421 03] 147,65

Asset size Large 217239 408,622 U”L"ef’ftrd 98330 131324 45734 035 150.97
Change  (A6880)  (7,660) (19108) (A13670) (313)  (0.04) (3.32)

Single-Asset 218153 406984 . 99049 132562 45263 034 14871

Structure Multi-Asset 223,573 402,040 Downward 107,227 144,490 46,021 0.32 148.95
Change (54200 (naoas)  Hignt 8178) (11928)  (758) (4002  (0.24)

Commercial 220392 407,288 5053 101264 135524 46283 034 149.74

Use Residential 221,714 402412 Downward 105230 141,741 45345 032 148.36
Change  (1321) (2a877) N9 Tiagse)  (6217)  (A038) (4002 (A1)

Private 223617 398721 13646 107500 145106 45350 031 147.81

AMC Public 218157 411226  Upward 98382 131327 45950 035 150.39
Change  (A5460)  (12,506) et “(Ao118) (~13779) (600)  (004) (2.58)

e Eﬁg;gfs'e 216115 418025 . 0 90619 123581 33931 027 146.20
linvestor Government 231224 377,157 D°‘évig‘;1vf’rd 120600 159199 61,92 038 150.95
Change  (15109) (A40868) (29981) (35618) (27261)  (0.11) (4.75)

None 216519 413826 93548 124628 44390 036 150.30

Policy effect Yes('?‘;é‘;swy' 223554 399,431 Dc:vs_fv%grd 108,154 145783 46278 032 14828
Change (7035)  (£14,396) rant (14605) (21,155)  (1,888) (A0.04) (A2.02)

Note1: The figure of ( ) is the amount of change, comparing to the reference value
Note2: Delta(4) is marked to minus, which means decrease
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Figure 7. Patterns of spatial distribution by REITs attributes using Bachi measurement (centrality, deviation distance, move-

ment direction)

Note: Legend is divided into control (dotted line, =) and experimental group (solid line, =)

First, the dispersed distribution in which the centrality is in
the down right direction (\, to the southeast) and the SDD
increases included most of the attributes such as business
type (development), offering (public), structure (multi-as-
set), use (residential), anchor investor (govemment), and
policy effect (present). In particular, government-invested
anchor-type REITs showed the farthest movement of the
centrality (Yongin-si, Gyeonggi — Jincheon-gu, Chungbuk)

80 "=EAE, Ms6 M1 (2021)

in comparison with general REITs, and their SDDs were
extended to almost +30.0 km. The other five attributes
showed slight movement (oriented to near distance) of the
MC from Yongin-si, Gyeonggi to Anseong-si, Gyeonggi, and
the SDD increased slightly (4.0 to 14.6 km). This increase of
the SDD from the MC suggests that REITs are moving to
the edges of the Seoul Metropolitan Area, as various kinds of

REITs that are matched with the characteristics of investors
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are licensed.

Second, the concentrated distribution in which the cen-
trality is in the upward left direction (\, to the northwest)
and the SDD decreases included only some of the attributes
such as the period, asset size, and AMC. After the GFC, the
large REITs-invested properties managed by the public sec-
tor had the type of distribution. These REITs are in complete
contrast to the dispersed type, as the centrality moves for-
ward from Anseong-si, Gyeonggi to Yongin-si, Gyeonggi,
and the SDD decreased (A4.9 to A9.1 km). Although the
distribution of REITs managed by the public sector was
unexpected,zz) it was found that investment by large REITs is
still concentrated in areas near Seoul, which have superior
location.

Third, the oblongity in the SDE, representing the degree
of development in a certain direction, converged to a value
of about 0.3, except for the period before the GFC (0.15),
when the oblongity was extremely small, although there
were differences in the major and minor axes among indi-
vidual attributes.” Therefore, the distribution was a sphere-
like ellipsoid of which the angle of declination () was 150°,
suggesting that the axis of growth of REITs will be toward
the southeast (\).

In summary, the centers of early REITs were mostly in
Seoul, but they have gradually moved to the south, espe-
cially to non-Seoul metropolitan cities, since 2013, when LH
positively joined in the marketing of real estate-based finan-
cial products (e.g., 1* to 3 Huimang Rent REITs for 1,070
apartrnents). In particular, the Gyeonggi areas adjacent to
Seoul were the second best choices, because they have high
land price competitiveness, excellent traffic access, high
development pressure in view of demand creation, and rela-
tively good living environment. In other words, REITs
investment has extended from the 3 major zones in Seoul
(inner city, Gangnam, Yeouido) to the other zones in Seoul
and to 6 non-Seoul metropolitan cities, and the centers have
been reorganized. This is consistent with the report by Kim
etal. (2017) that posited that REITs establishment conditions
are prepared sufficiently and their pattern of future growth
should be carefully observed.

In the background, the distribution of the REITs assets
may have been directly or indirectly affected by the increased
supply of local rental houses in the public sector (par-

cel-transfer public rental houses, enterprise-type rental

houses, purchased rental houses, Haengbok houses, etc.) by
policy effect of the government-led NewStay, 20152
Although some criticize that the REITs were not estab-
lished spontaneously but by governmental policy with the
intention of intervention to improve the financial structure,
governmental policy has also served as a powerful drive or
catalyst for the rapid growth of REITs (Song and Jang, 2017).
With regard to the use of REITs assets, the MC is rapidly
moving to residential use at high speed. However, the MC is
expected to be stabilized, as private and governmental REITs

for housing development extend throughout the country.

3. Measurement of Spatial Centralization and
Decentralization of REITs Attributes Using
Moran’s |

The Bachi measurement method discussed above is defi-
nitely useful in estimating the basic distribution characteris-
tics, including the location, movement, and direction of
REITs centers, which are analytical units of space, but the
method is not suitable for explaining the level of clustering
in a specific region. To overcome this limitation, we
employed a spatial statistical model as a quantitative meth-
odology capable of deciding whether the investment region
is spatially centralized or decentralized with the increase of
REITs (Lim et al., 2006; Oh & Lee, 2012). We calculated both
the global Moran’s I, which is a single metric of autocorrela-
tion in an entire target region, and the local Moran’s I, which
is used to determine local hot spots.

For the estimation of Moran’s I, the entire land of Korea
was divided into 5,603 units of regular hexagonsls) having a
basic radius of 5 km; then, the segmented units were overlaid
to select 172 individual polygons (3.1%) including at least
one REITs asset for analysis (see Figure 8). The selected hexa-
gons included an average of 2.4 REITs assets (min:1, Max: 27),
and the standard deviation was as large as 3.3. The dispersed
point data were converted to locations of surface topology
for collective measurement and easy normalization. This
was done using the methodology developed by Lee (2015).

The spatial weight matrix® reflects potential interactions
between regions; among measures of physical contiguity, we
adopted the Queen method, which considers the number of
spatial neighbors sharing the boundary. Hence, this section

begins with the assumption that REITs assets which are adja-
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Figure 8. Division of spatial territory for Moran's |

Note: Creates hexagon tessellation overlapping REITs' underlying assets

cent closely interact with each other.

The analysis of the spatial autocorrelation showed that
the global Moran’s T of all 239 REITs in Korea is +0.132
(Z-Score =11.546), indicating that the strength of clustering
is low. The Moran scatter plot in Figure 9 shows that REITs
investment locations are mostly in Quadrants 1 and 3, with a
positive correlation, and have the form of a straight line with
a smooth slope. These results show that, like other types of
real estate, such as houses, land, and commercial facilities,
REITs are assets having a high spatial dependence on the
administrative district (p<0.()1); and, Tobler’s first law of
geography (Tobler, W., ]970)27) also applies to REITs. In addi-

tion, our argument is supported by the empirical study by

-5
-7 -6

-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7
Figure 9. Intensity on clustering for all REITs
(Moran'’s | at the global level)

Notel: The more steep slope of regression line, the more greater with
correlation coefficient

Note2: In the graph, from | (+4) to IV (+,-) quadrant moves counterclock-
wise rotation
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Kim et al. (2017), which first showed that the Moran’s T of
REITs investment regions in Korea is 0.226, indicative of
strong spatial clustering.

Scrutinizing the results from the viewpoint that the
change of REITs assets compared to the predetermined vari-
ables is a relative variance™ shows that the individual attri-
butes are unique and the change of the Moran's I has signifi-
cance (p<0.05), as shown in Table 5 below.

Type I is a centralized (+) structure with an increasing
Moran’s | in which REITs investment is dominant due to
spatial homogeneity. Therefore, Type I incorporates 6 vari-
ables, which are the period (after GFC), asset size (large),
structure (multi—asset), use (residential), AMC (public), and
policy effect (present). Among these variables, the variables
corresponding to ‘after GFC’ (0.129) and ‘multi-asset (0.136)
dramatically increased in comparison with ‘before GFC’ and
‘single-asset’, respectively (+0.072 to 0. 132). However, the
other 4statistical values of ‘public (0.089)", ‘policy effect pres-
ent (0.091), ‘large (0.099)’, and ‘residential (0.100)’ were close
to 0.1, and thus estimated to have very small variation (less
than +0.03) under positive (+) autocorrelation.

Type IT is a decentralized (=) structure with a decreasing
Moran’sIin which REITs investment was weak due to spatial
heterogeneityi In contrast to Type I, Type I incorporates
only 3 variables, which are business type, offering, and anchor
investor. Generally, the REITs with variables of ‘rental’, ‘pri-
vately offered’, and ‘general enterprise’ showed very high
correlation, as their values of Moran’s I were all greater than
+0.1. The Moran’s I significantly decreased (A0.110 ~
A0.148) in REITs with variables of ‘development (0.007)’,
‘publicly offered (0.023)', and ‘government (0.022)‘.29) How-
ever, since the difference of the variable 'development’ was
not significant (5%), the correlation with the business type
may not be certain.

The test of Moran’s I, described above, was to essentially
determine whether there is a spatial autocorrelation in all
the REITs investment regions, not to describe the detailed
clustering status in consideration of the density difference
Therefore, we calculated the local Moran’s I by decreasing
the scope of the analytical target to speciﬁc sub-regions (see
Table 5).

The LISA and the cluster map were prepared to investigate
the autocorrelation in different regions depending on the

spatial correlation types, and hot-spot analysis was also per-
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Table 5. Measurement of spatial centralization and decentralization by REITs attributes (spatial statistical model)

Global level Local level (Hot-Spot)
Classification
Moran’s | Z-Score P-value Hot Spot (Mixed) Cold Spot  Non-Sig
Total - 0.132 11.546 0.000%** 30 28 14 100
Before GFC -0.003 0.240 0.810 3 33 0 136
Period After GFC 0.129 11.253 0.000%* 27 29 12 104
Change (0.132) (11.013) - (24) (&4) (12) (432)
Rental 0.156 13.705 0.000*** 29 28 8 107
Business type  Development 0.007 1.038 0.299 5 17 3 147
Change (£0.148)  (A12667) - (a24) (&17) (&5) (40)
Institution 0.134 11.583 0.000™** 26 29 15 102
Offering Individual 0.023 2.397 0.017* 1 30 0 131
Change (~0.110)  (A9.187) - (A15) m (A15) (29)
Smal & 0.079 7.248 0.000%+ 21 23 2 126
Asset size Large 0.099 8.448 0.000%* 19 7 16 9
Change (0.020) (1.200) - (&2) (216) (14) (£36)
Single-Asset 0.065 6.136 0.000*** 15 25 8 124
Structure Multi-Asset 0.136 11.388 0.000%** 27 31 9 105
Change (0.072) (5.252) . (12) ) ) (219)
Commercial 0.073 7.013 0.000*** 25 19 2 126
Use Residential 0.100 8.414 0.000*** 27 26 5 112
Change (0.027) (1.401) - 2 ) (3) (A14)
Private 0.073 6.769 0.000*+* 19 24 2 127
AMC Public 0.089 7.574 0.000** 22 31 10 109
Change (0.017) (0.805) - 3) ) 8) (&18)
e esg:g:f‘s'e 0.160 14.086 0.000%* 34 22 17 99
iinvestor Government 0.022 2.180 0.029™ 13 5 0 154
Change (20.138)  (A11.905) . (a21) (A17) (A17) (55)
None 0.085 7.984 0.000*** 24 21 9 118
Policy effect Yes(’[‘;g‘;Stay' 0.091 7663 0,000 2 30 5 11
Change (0.006) (~0.331) - 2 ) (A4) (AT)

Note1: Significant level: **1%(p < 0.01), *5%(p < 0.05), *10%(p <0.1)

Note2: Entering the number of polygon cells included REITs' underlying assets at a significant level of 5 percent

Note3: Delta (4) is marked to minus, which means decrease

formed (see Figure 10).

The local Moran’s I of all REITs in Korea was calculated
according to the procedures described above, and the results
showed that the local Moran’s T of about 100 REITs, out of
the total 172, was non-significant, meaning that the REITs
were not clustered. Significant autocorrelation, the main

interest of the present study, was found in 72 REITs (41.8%)

(p<0.05).

In Figure 10, the red color (R) represents clustering of
REITs with a high local value of Moran’s I, while the blue
color (B) represents the opposite situation. Hence, the REITs
distributions are distinctly differentiated into H-H type (30
REITs, 17.4%) in Seoul and the Seoul Metropolitan Area 2
in Seoul and 8 in Gyeonggi) and L-L type (14 REITs, 8.1%)
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Figure 10. LISA map of all REITs (Moran’s | at the local level)
Note: 4th grade of clusters are marked from blue (low) to red (high) color

mostly in the non-Seoul regions (4 in Chungbuk, 8 in Gyeo-
ngnam, 1 in Busan, and 1 in Ulsan), clearly showing the
binary composition of the REITs investment regions. Many
L-H type distributions (26 REITs, 15. 1%) were found in Seoul
and at the edges of the Seoul Metropolitan Area (5in Seoul,
20 in Gyeonggi, 1in Incheon), and several H-L type distribu-
tions (2 REITs, 1.2%) were found in Cheonan-si of Chun-
gnam, and in Busan.

The spatial patterns of the individual attributes of the
REITs investment were classified into four groups (H~H:
core; H-L: isolated; L-H: peripheral; L-L: lagging) (Hong &
Lee, 201 1) to derive the connected structure of the regions in
Korea’s national planning and their dynamic characteristics
(see Table 5and Figure 1 1).

First, Group I, in which both H-H type and L-L type are
upward ( 1 ), incorporates the period, structure, use, and
AMC. The H-H type dramatically increased (+12 to 24),
mostly in multi-assets after the GFC, and the L-L type was
superior (+3 to 8) in residential REITs invested in by public
funds. The early hot spots“) before the GFC were the
Gangnam zone in Seoul (Seocho and Songpa) and Gwa-
cheon in Gyeonggi, where the land price was high; they
extended to non-Gangnam zones in Seoul (Yongsan, Yeong-
deungpo, Guro) and the northeast of Gyeonggi (Goyang,
Guri, and Hanam). In addition, more than half of the

multi-assets were continuously centralized in the Seoul
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Metropolitan Area.

Second, Group II, in which the H-H type is upward ( 1)
and the L-L type is downward (1), incorporates the policy
effect only. With regard to REITs supported by the govern-
ment-led New Stay program and the listed REITs, the H-H
type (+2) increased and the L-L type (24) decreased in the
presence of support through systems. The number of H-H
type REITs in this group is 18 in Seoul (Gangnam, Seocho,
Songpa, Yongsan, and Seongdong), 7in Gyeonggi (Bucheon,
Goyang, and Hanam) and 1in Incheon (Namdong~gu), and
they showed a strong clustering. On the other hand, the L-L
type REITs, located in Chungcheong (1 in Sejong, 1 in Dae-
jeon and 2 in Cheongju-si of Chungbuk) and Wonju in
Gangwon, showed different patterns.

Third, Group I, in which the H-H type is downward ( | )
and the L-L type is upward ( 1), incorporates asset size only.
The analytical results were different from our expectations,
because large REITs of H-H type slightly decreased (42) and
large REITs of L-L type dramatically increased (+14). For
instance, L-L type small and medium REITs were limited to
Gyeongnam (Changwon and Gimhae), but REITs assets
having higher price gradually extended to the south regions
of Korea, including Yangsan-si in Gyeongnam, Chungc-
heong (3 in Chungnam, 2 in Chungbuk, and 1in Sejong),
and Busan (8 in Haewundae-gu and Nam-gu), in proportion
to the asset price.

Fourth, Group IV, in which both H-H type and L-L type
are downward (] ), incorporates the business type, offering,
and anchor investor. The decrease was severe (A15 ~ A21)
in H-H type REITs invested in by the government by private
offerings, and L-L type REITs also showed a significant
decrease. Compared to the conventional general REITs pro-
moted mostly by private offering, the former suggests severe
capital outflow within the Seoul Metropolitan Area from
the 3 Gangbuk areas of Seoul (Dobong—gu, Gangbuk-gu,
and Nowon—gu) and the areas adjacent to Seoul (Seongnam,
Hanam, Goyang, and Euijeongbu in Gyeonggi). The latter
represents the decreased spatial correlation by the drop-outs
of the small and medium cities in the non-Seoul regions,
such as Gyeongnam (Gimhae and Changwon) and
Chungcheon (Chungj u).m

Finally, Group V, in which the H-L type or L-H type is
upward or downward (1, |),isconsidered a separate spatial

phenomenon that is far from the principle of ‘Like draws to
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Figure 11. Identification of aggregation and outlier by REITs attributes using spatial autocorrelation (based on Dummy=1)

Note: 4th grade of clusters are marked from blue (low) to red (high) color

like’. Although partially redundant with variables applied to
Groups I to IV, variation was found in the anchor investor
(A17), asset size (A16), policy effect (9), AMC (7), and use
(7). The variables in this group are adjacent to polygons
comprising high or low (+, —) values, and irregular coexis-
tence is often found. The areas that were found to be differ-

ent from the neighboring areas were Incheon, Goyang, and

Gwancheon in Gyeonggi, and Cheonan in Chungnam.
Considering the locational conditions, these areas reflect the
heterogeneous uniqueness of transition zones” that gradu-
ally turn into REITs investment areas by slow suburbaniza-
tion in interfacial areas between the Seoul Metropolitan
Area and the small and medium cities in the non-Seoul

regions.
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V. Conclusions and Implications

The present study was conducted with all 239 real assets
invested in by REITs throughout Korea as of the end of 2019
to measure the centrality movement and direction of indi-
vidual attributes of underlying assets depending on the loca-
tional distribution and to empirically analyze the dynamic
characteristics of the change of the spatial clustering level by
using a spatial statistical model. The present study is a declar-
atory convergence study that combines the latest REITs data
and the GIS spatial statistical method from a geographical
point of view. The key analytical results are briefly described
below.

First, with regard to the spatial distribution, the ratio of the
locations of REITs assets in non-Seoul regions to those in
Seoul was 6:4, showing similarity. The REITs assets were
mostly residential facilities on the edged of the Seoul Metro-
politan Area and commercial facilities in Seoul. In Seoul, the
spatial imbalance was severe, as REITs assets in the three
major zones accounted for almost half of all assets in the
entire Seoul area. Cross analysis showed that investment
areas are dependent on certain attributes, including business
type, structure, use, AMC, anchor investor, and policy effect,
which have significant effects on the actual locations
(p<0.01).

The Bachi measurement showed that the MC (X: 221,237,
Y: 404,171) is a position in Cheoin-gu, Yongin-si, Gyeonggi,
and the SDD was very long (103.8 km). The MD, initially in
Seoul and the Seoul Metropolitan Area, gradually moved to
non-Seoul regions in the south over time. The oblongity of
the distribution showed that the growth axis of the REITs is
in the southeast direction, which suggests the direction of
the national plan for future land development.

Among attributes of REITs assets, the period (after GFC),
asset size (large), and AMC (public) were classified into cen-
tralized type, of which the centrality is in the upward left
direction (\) with a decreased SDD. On the other hand, a
decentralized type of which the centrality is in the down-
ward right direction with increased SDD was found in most
of the attributes, including business type (development),
offering (publicly offered), structure (multi-asset), use (resi-
dential), anchor investor (government), and policy effect
(present). In particular, while the anchor type residential

(apartrnent and houses) REITs assets in development proj-
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ects of the construction stage developed by the government
(funding) showed rapid movement of the MD, the other
REITs assets showed a slow movement or stagnation. In this
regard, the government-led New Stay policy (2015) may give
positive effects by contributing to the balanced regional
development through securing a sufficient amount of house
supply and inducing distribution of investment areas.

Third, the global Moran’s I of all the REITs assets was
about 0.1, indicative of a significant but weak positive (+)
autocorrelation (p<0.01). In particular, the Seoul Metropol-
itan Area showed a severe spatial concentration at the center
of the inner cities around Seoul, and the non-Seoul regions
showed an external expansion by the construction of subur-
ban new towns and the development of various housing
zones. With reference to the use, the residential assets were
centralized as the investment was focused on specific areas.
However, the commercial assets, including the assets having
an exclusive location mechanism such as warehouses,
showed a low spatial correlation represented by the com-
plete spatial randomness (CSR) distribution having a
Moran’s I value near to zero. This finding is consistent with
the report by Kim et al. (2017) that proved the presence of
heterogeneous spatial autocorrelations depending on the
types of the REITs assets.

With regard to the local LISA, Seoul and Gyeonggi, in
which financial capitals are centralized, showed the H-H
type where high values are adjacent to each other, but the
southeast regions (Busan, Ulsan and Gyeongnam) domi-
nantly showed a spatially binary pattern of the L-L type with
strong clustering. Beside these regions, the boundary areas of
the Seoul Metropolitan Area and the small and medium
non-Seoul cities had the H-L type and the L-H, which show
the contrast characteristics of transition zones.

Significance changes of the individual attributes were
found by analyzing the increase and decrease of the number
of autocorrelation types in the polygons. The period (after
GFC) and structure (multi-asset) attributes were similar to
those of densely centralized monocentric cities, but the
anchor investor (government) and offering (publicly
offered) were close to low-density decentralized polycentric
cities. In the background was the centralized monocentric
growth structure focused on Seoul and the Seoul Metropol-
itan Area supported by the high level of interests of the citi-

zens in REITs investment. However, the REITs investment
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may gradually be extended to the construction of new
towns or the development of housing zones in the non-
Seoul regions. The recent diversity of the REITs asset loca-
tion and the increase of the asset size are in line with the
business diversification strategy of the institutional investors
to make up a balance portfolio by extending the use of real
estate assets and the investment areas and making return-
risk adjustment in consideration of the composite external
environmental factors including the business fluctuation,
intensified competition among the AMCs, changes in the
characteristics of replacement assets and the status of offer-
ings in the market (Song, 2018).*

The results of the empirical analysis described above have
academic significance that the spatial correlation between
the internal attributes of the REITs underlying assets and
their locations within last two decades was identified and a
methodology that allows for objective measurement was
established. Although most of previous studies in the field of
spatial locations were focused on the factors that determine
the dividend rate from an economic viewpoint, we compen-
sated and advanced the results by Kim et al. (2017) by screen-
ing the regions where REITs assets emerge frequently or
investment is actively carried out. The results of the present
study provide the fundamental data that are useful to iden-
tify the planned locational characteristics and the centrality
trends preferred by the institutional investors in the field and
to understand and prepare the strategy for investment diver-
sification. Furthermore, the implication of the results of the
present study is that the omnidirectional investment by
REITs can be a useful means to promote the national sus-
tainable land development and facilitate balanced regional
development. The formation of residential complexes in
various underdevelopment areas of non-Seoul regions
through the urban regeneration REITs can provide the
opportunities to revitalize the local economy and reorganize
the spaces by inducing the centralization and decentraliza-
tion of the population and industries. The policy proposal is
that the basis of customized supportive systems should be
prepared urgently to reflect the urban growth patterns and
REITs attributes of individual regions.

Nevertheless, the present study was focused on the inter-
nal and unique attributes of REITs due to the realistic limita-
tions in data acquisition and access, and thus external envi-

ronmental factors or time-dependent changes related to the

attributes could not be discussed in details. Due to the char-
acteristics of the spatial data, the Bachi measurements and
Moran’s I were used to investigate the degree of centrality
and directions of the individual assets of the underlying
assets, but we were not able to analyze the relations with
other markets or goods or the various other factors to the
changes. In particular, policy-based REITs for rental housing
have a structural limitation regarding the analytical data,
because the REITSs are in the early stages of planning and
designing or are currently under development. Therefore,
further microscopic studies may need to be conducted to
specify the spatial distribution growth patterns of the REITs
investment regions according to the sub-markets and prod-
ucts (e. g. commercial real estate and indirect investment) to
find significant causal relations among the factors to the cen-

trality differences by using the GWR.

Note 1. The 2018 year-end settlement dividend rate of REITs was 8.5%,
which was 3 to 4 times higher than that of other financial products
in the market (three-year corporate bond: 2.5%, time deposit: 1.4%,
stocks: -17.3%).

The REITs market is expected to grow to 350 trillion KRW (700

REITs, 45.0% listed) in 2030, to become seven times larger than

the current market at a 10-year CAGR of about 19.0% (Korea

Association of REITs, 2020).

While commercial real estate and real estate funds, led by the

private sector (private offering market) hesitate to disclose data,

investor information can be obtained more easily from REITs,
which are under the thorough supervision of the Ministry of Land,

Infrastructure and Transport, which emphasizes transparency.

Note4. REITs have multi-level meanings, referring to the companies

(system), stocks (listing), and real estate (product).

Further details about latest revision can be found at the National

Law In formation Center.

Examples include JR Global No. 2 (warehouses located in Tokyo,

Japan), IGIS Value Plus (IGIS professional investment type

privately offered fund No. 289 for acquiring beneficiary securities),

and New Stay Hub Nos. 2 and 3 (purchasing shares of preferred
stocks of subsidiary REITS).

Note 7. At that time, the number of REITs included in the study was 84.3%

of the total number, and the ratio of the amount of the fund was

91.1% to secure the representativeness of the samples.

For the same reason, REITs locations were not limited to the three

major zones in Seoul, as in the case of the office market.

The global financial crisis triggered an explosive demand for

REITs as a means to convert real estate to stock-based assets,

and served as a tuming point from low-risk low-return investment

assets to high-risk high-return assets.

Note 10. The average amount of fund managed by the REITs is 191.8 billion
KRW, and REITs managing more than 300 billion KRW accounts
for 62% of the total amount, indicating that the size of REITs is
increasing (Korea Association of REITs, 2018). The REITs Journal
classified REITs into different groups, from those with less than 10
billion KRW and to those with 300 billion KRW or more. According
to the classification, REITs having an average fund of 300 billion
KRW or more were considered large REITs in the present study.

Note 2.

Note 3.

Note 5.

Note 6.

Note 8.

Note S.
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Note 11. REITs with anchor investors are called in other countries sponsor-
backed REITs as the major REITs managed by public institutions
and developers with regard to financing, asset transfer, and facility
management. However, due to the negative connotation of the
word ‘sponsor’ in Korea, the term ‘anchor REITS' is used instead.
Representative examples include CapitaLand in Singapore, Mitsui
in Japan, and Lotte Group in Korea.

Note 12. This is the only public dataset in Korea that provides statistics
about REITs licensing, asset size, listing status, earning rate, and
management accomplishment.

Note 13. According to Article 37 of the Real Estate Investment Company
Act, REITs are obligated to file investment reports every quarter.
Therefore, the financial accomplishments and real estate
management status of individual REITs can be viewed in the REITs
Information System.

Note 14. MD and SDD are the main indicators related to the physical
characteristics of the space, and SDE is an auxiliary evaluation
indicator that supports correlations among components (Kim,
1986).

Note 15. The analysis begins by examining whether a spatial arrangement
of things or events is due to an intrinsic order or a coincident
occurrence pattern. An example of universal spatial autocorrelation
is the wealthy areas of Gangnam, where real estate price per area
is high.

Note 16. Leap-frogging refers to careless urban growth without a plan,
and is a type of urban sprawl. Leap-frogging often causes a huge
amount of social expense including lack of infrastructure, increase
of commuting distance, and environmental problems.

Note 17. The symbols in Equations (7) and (8) are : number of analytical
units; and : values of attributes of specific adjacent areas; : mean; :
variance; and : spatial weight matrix.

Note 18. Outliers refer to areas for which the value of local Moran's | is more
than double those in adjacent areas.

Note 19. Article 1 (Purpose) of the Real Estate Investment Company Act
states that the purpose is to contribute to the development of the
national economy by providing citizens with more opportunities to
invest in real estate, as well as to vitalize sound investment therein
under the assumption of public offering. However, the current
situation is contradictory to the intended purpose of the system.

Note 20. Song (2020) first differentiated REITs having such characteristics
as policy type REITs from the profit-seeking REITs in the private
market.

Note 21. Using the asset size instead of the number of assets is
inappropriate because the 28 REITs established since November
2019 have minimum capital only (500 million KRW) without the
full fund, and thus the allocation may not be performed normally.

Note 22. With reference to the addresses of REITs asset portfolios, public
REITs located in the non-Seoul regions (37 REITs, 20.6%) are more
numerous than those located in the Seoul Metropolitan Area (143
REITs, 79.4%) and exceed the number of private REITs (180 REITs
in the Metropolitan Area, 77.3% vs. 53 REITs in the non-Seoul
regions, 22.7%).

Note 23. When the increase or decrease rate of the minor axis is smaller
than that of the major axis, the oblongity increases. This applies to
the period, business type, asset size, AMC, and anchor investor.

Note 24. New Stay started with strategies of minimization of regulations
(mandatory rent period, limitation of rent increase rate), housing
land supply (public land/LH-owned land), financial support
(decreased loan interest rate, increased funding), increased tax
benefits (acquisition tax and corporate tax), and infrastructure
establishment (fostering house rent management business).
However, the program was converted by the Moon Jae-in
Administration to the public-supported private rent house system,
having a higher level of public nature

Note 25. The real REITs spatial distribution pattern is not a regular
hexagonal network. However, the hexagonal network reduces the
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distortion of the area by minimizing vacancy.

Note 26. Depending on the cell-cell contact direction and the presence of
sharing, a binary weight is given by the rook (up, down, left, right),
bishop (diagonal), and queen (up, down, left, right, and diagonal)
methods. The queen method is most popular.

Note 27. Mentioning the principle that ‘Near things are more related than
distant things’, Tobler long ago explained the importance of the
distance decay effect.

Note 28. Since the Moran's | of REITs attributes was generally low (about
0.1), indicating that the correlation is low, we focused on the
relative increase of decrease (AS) rather than the absolute values.

Note 29. On the other hand, the value of the development, publicly offered,
government funds was almost zero, indicating that there was
almost no spatial autocorrelation.

Note 30. Moran's | has a fundamental limitation that it cannot differentiate
the spatial clustering of large or small variance values but
processes them as equal values (Seo, 2015). In other words, REITs
having the same Moran’s | may have different REITs distribution
types, but Moran's | cannot indicate whether the clustering is in
an urban or a peripheral area (Lim, Lee & Lee, 2006; Hong & Lee,
2011).

Note 31. In the same period from 1998 to 2008, the local Moran's | of the
land price had H-H type in Gangnam-gu, Seocho-gu, and Songpa-
gu, as highlighted by Hong & Lee (2011).

Note 32. As the global Moran'’s | showed a weak autocorrelation in the
publicly offered and government REITs, no L-L type was found in
the hot spots.

Note 33. Typical examples include Goyang-si in the northwest outskirts of
Seoul, Gwacheon-si located between Anyang and the Gangnam
area of Seoul, and Cheonan-si, Chungnam, which that shows the
features of both a large city and a rural area.

Note 34. Changes of indicators for the external environmental factors of
individual periods may be briefly summarized as in the table below.

Classification Past Present
Phase of real Recovery Expansion
estate cycle (Phase 1) (Phase 2)
AMC's competitors Low High
Ratio of alternative Below 10% 15~50%
asset (Conservative) (Aggressive)
Listing of sales Small Large

Note: Based on the expert;s empirical knowledge or opinion
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