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Interpretation and Legal Issues of Real Estate Market
Price Calculation Service
Kwak, Sang Bin * Jeon, Gyung Keun, Choi, Jin Hee
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ABSTRACT

Real estate market price calculation services using big data and artificial intelligence algorithms are
controversial in the field of real estate appraisal practice. Due to the increase in services that
automatically calculate real estate market prices or provide price information through programs, there
are conflicting OleIOHS on whether the appraisal business community and market price calculation
service providers violate the appraisal law, but research is insufficient.

ThereF ore, in this study, the conflicting positions on Whether the market price calculation program
can be 1nterpreted as "appreciation’ under the appraisal law were examined through the interpretation
of laws and related precedents.

In this study, (i) the interpretation of the appraisal law and related laws and regulations was examined,
and (ii) whether the market price calculation through the program can be interpreted in the same way
as the appraisal law, and Eether it is illegal to provide a certain value range, and (iv) to receive a
certain price. Therefore, it was confirmed that there were no practical measures and legal grounds to
sanction the market price calculation program in the interpretation of related laws. Through this study,
it is intended to provide a basis for active research in relation to the legal principles on the use of real
estate market price calculation programs in the field of appraisal.

Keywords : Market value, Appraisal, PropTech, Law regarding Appraisal, Real estate Valuation
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Profitable Real Estate Prices : A Comparative Analysis of
before and after COVID-19 in Gangnam Station

Choi, Jeong Hwan - Lee, Ho Byung
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ABSTRACT

This study examined the factors of COVID-19 pandemic on the actual transaction price of profitable
real estate in Gangnam Station, and an empirical analysis was conducted to analyze the impact of
COVID-19 pandemic. For the empirical analysis, an analysis of the Hedonic regression model and a
difference in differences analysis of the distance section were conducted. As a result of the analysis, it
was found that in the model for the entire period, the building coverage rate and the number of elapsed
years had a negative effect on the actual transaction price. In the pre COVID-19 model, building
coverage rate, the elapsed years and walking distance at Samsung office building were found to have a
negative effect. In the post COVID-19 period model, it was found that only the number of floors had a
negative effect on the actual transaction price.

As a result of the difference in differences analysis on the distance of the station and Samsung office,
it was found that walking distance at Samsung office had a negative effect on actual transaction prices
for the entire period. And in the pre COVID-19 period, it was found that only in the section of walking
distance less than 400 meters, it had a positive effect on the actual transaction price. The results of these
studies may provide implications for investment strategies according to changes in the price factors of
profitable real estate for major Trade Area in the city after the COVID-19 pandemic.

Keywords : Trade Area, Profitable real estate, Hedonic model, Difference in differences analysis, COVID-19
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A Comparative Study on the Determinants of
Commercial Rent before and after the outbreak of
COVID-19
- Focusing on the Commercial Rents of Major Commercial Areas in Seoul -

Seo, Young Cheon
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ABSTRACT

The purpose of this study is to analyze the determinants of shopping mall rent before and after the
outbreak of COVID-19 at a time when the sales of shopping mall tenants are significantly decreasing due
to the COVID-19 pandemic. This study was based on a market survey of 7,500 single-story shopping
malls in 25 autonomous districts every year, and was reconstructed based on 1,184 data that responded
to rent, management costs, monthly average sales, rights, exclusive area, operating period, and gender in
the 2019 and 2021 surveys.

According to the analysis results, it was found that the factor that has the greatest influence on the
determination of ordinary rent in shopping malls before and after COVID-19 is the premium in common.
In addition, before COVID-19, the determinants of ordinary rent were in the order of premium, monthly
average sales, public management fee, exclusive area, age, and subway station distance, but after
COVID-19, they changed in the order of premium, public management fee, exclusive area, age, monthly
average sales, and subway station distance.

Compared to 2019, before the COVID-19 pandemic, the average monthly sales in 2021 during the
COVID-19 pandemic decreased by 40%, but ordinary rent increased by 1%, indicating that the average
monthly sales of stores affected the determinants of ordinary rent.

Keywords : COVID-19, Ordinary rent, Determinants, Sales, Multiple regression analysis
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ABSTRACT

Foreign institutional investors are one of the major groups of investors in the financial sector. Because
of their particular characteristics and limitations, 'conventional assets," such as equities, bonds, and cash,
dominate institutional investors' asset allocation. To attain higher and more consistent return profiles,
major Korean institutional investors have been rearranging their asset allocation strategies to include
more exposure to the real estate industry. Real estate prices grow more efficient and closer to their
long-term equilibrium as a result of rules.

Any foreigner intending to purchase property in Korea must notify the government, according to the
Real Estate Transaction Report, Etc. Act. If a foreign buyer chooses not to file an acquisition report, they
must comply with the same legislation (the Act on Real Estate Transaction Report, etc.) that requires the
submission of all real estate purchase reports. International investors that invest in designated zones for
foreign investment or in firms with foreign ownership that provide certain recognized high-level
technology services can additionally benefit from other tax incentives. This study aims to find out,
because of these rules and policies, investing in the real estate industry in Korea might seem to be
complicated but the after effects of these investments looks much brighter in the future.

Keywords : Foreign Investment, Foreign Real Estate, Real Estate Stabilization, Financial Crisis
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I. Introduction

Since September 30, 2017, the global market capitalization of real estate in-
vestment trusts (REITs) has been around 1.7 trillion USD. Investment in real es-
tate investment trusts (REITs) is becoming an increasingly popular alternative in-
vestment vehicle. Since 2010, the market capitalization of non-U.S. real estate
investment trusts has more than tripled, while the market capitalization of US re-
al estate investment trusts has increased by nearly 150 percent.)

The subject of whether or not listed real estate securities must be connected

1) Data source: FTSE EPRA Nareit Global Real Estate Index Series, 2022.
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to a particular property or to the wider stock market has been intensively exam-
ined by academics and practitioners alike. Listed real estate instruments should
be valued at a level that corresponds to the market value of the underlying real
estate assets. On the other hand, since they are traded on a public stock ex-
change, they reflect the complex interaction between demand and supply, and
their returns are likely to be influenced by a wider variety of factors, such as the
general mood of the stock market.2)

The strategic position and management quality of real estate companies, as a
consequence, may have an influence on the market prices of the company's se-
curities, even though these characteristics are less relevant to the current prop-
erty values held in the portfolio. Ultimately, the financial structure of the latter
is responsible for a significant disparity in returns between direct and listed real
estate investments.3)

Lending money to buy listed real estate securities may be advantageous, but it
also raises the volatility and risk of the underlying assets without having any ef-
fect on the value of the securities. Detailing the situation, listed real estate in-
struments may experience significant price fluctuations away from their fair
market value due to the fact that their prices reflect wide market noise that is
unrelated to the factors that influence the underlying property values. In terms of
returns, listing real estate, on the other hand, has been demonstrated to be more
similar to the whole stock market.4

There is a chance that noise in listed real estate would diminish over time,
enabling investors in listed real estate securities to be impacted by the same fun-
damental developments that affect the real estate market as the general public. It
follows that they should have a far stronger long-term connection than their

present correlation implies.... Long-term investors, on the other hand, may want

2) Hudgins, M.C., “The role of REITs in a portfolio”, "JP Morgan Asset Management
Researchy, May, 2012, pp. 1~11.

3) Ling, D.C. and Archer, W.R., "Real Bstate Principles: A Value Approachi, 2nd ed.,
McGraw-Hill/ Irwin, New York, NY., 2018.

4) MacKinnon, G and A. Al Zaman, ‘Real Estate for the Long Term: The Effect of Return
Predictability on Long-Horizon Allocations”, "Real BEstate Economicss, 37(1), 2009, pp.
117~153.
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to reconsider their position in a mixed asset portfolio if it is discovered that list-
ed real estate's return-generating process is identical to that of the broader stock
market.

Institutional investors have made a significant contribution to the develop-
ment of the global financial market. They have played a critical role in the pro-
vision of liquidity to the market.

For Korean institutional investors, it has become more necessary to be ac-
tively engaged in the investment industry both domestically and internationally.
Following ups and downs in numerous financial crises, ranging from the Asian
currency volatility of 1998 to the present sub-prime mortgage crisis in 2008, the
Korean capital market has been fine-tuned quantitatively and qualitatively since
the late 1990s. As a consequence of the fast expansion in their assets under
management, Korean institutional investors are actively widening their invest-
ment scopes to accommodate this development.>

As a consequence, their status on both the Korean and international financial
markets has progressively improved over time. Korean institutional investors, as
a group, are confronted with a number of constraints and difficulties. They have
somewhat different investment approaches and tactics as a result of these con-
siderations, for example. In the opinion of the National Pension Service of Korea
(NPS), the country's third-largest institutional investor and one of the world's
largest pension funds, the fund would run out of money in 30 years as a result
of falling birth rates and the retirement of the baby-boomer generation. To
make matters worse, Korean insurance companies are now dealing with a sit-
uation known as "reverse margin' as a result of the historically low interest rates.
Aside from their personal difficulties, investors are striving to boost their invest-
ment returns while preserving favorable risk profiles as the Federal Reserve taper
continues to be implemented. "Alternative assets,” as they are known in the in-
dustry, are catching the attention of Korean institutional investors. They are rac-
ing against the clock to discover new streams of investment income that are not

based on the traditional suspects of equities and bonds.

5) Case, B & S. Wachter, “Inflation and Real BEstate Investment”, Institute for Law and
Economics, 'Research Papers, 2011, pp. 11~33.
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When compared to stocks and bonds, real estate offers a "mid-risk and
mid-return” characteristic that has piqued the attention of many Korean institu-
tional investors in recent years. Few attempts have been made to shed light on
the direction and repercussions of real estate investment from the perspective of
the broader Korean banking industry.®)

As a result, this thesis will explore the dynamic structure of Korean institu-
tional investors' perspectives on real estate, which is considered to be one of the
most significant investment assets in the nation. An extensive series of
open-ended and in-depth interviews and investigations were conducted in June
and July of 2014 among key Korean institutional investors in order to adequately
address the issues that had been identified. The results of the interviews and in-

vestigations were published in July of 2014.7)

II. Investment Opportunities

(Table 1)

Market Drivers

Drivers: Opportunities:

What are the key factors driving growth in the|Sectors of high return or quick turn around on
market? investment?

Restraints: Market:

Most relevant threats and restraints which hinder | Porter's 5 Forces Analysis quantified by a
the growth of the market? comprehensive list of parameters

Source: Mordor Intelligence “ANALYSIS OF REAL ESTATE MARKET IN SOUTH KORFA - MARKET
SIZES, MARKET SHARE BY DISTRIBUTION OF REVENUES BETWEEN SEGMENTS,
COMPETITION

Age, ethnicity, gender, income, patterns of migration, and population growth

6) Huh, K., “Asian Real Estate Investment: Data Utilization for the Decision Making
Process’, MIT, Center for Real Estate, 2007.

7) Andonov, A., N. Kok, P. Eichholtz, “A Global Perspective on Pension Fund Investments in
Real Estate”, "The Journal of Portfolio Managements, V39(5), 2013, pp. 32-42.
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are all examples of factors that influence behavior. These numbers are often
overlooked, despite the fact that they have a significant influence on the price
and demand for real estate. It is possible that changing a country's population
will have a long-term impact on the country's real estate trends.8)

In addition to the stock market, opportunity plays a key part in the real es-
tate market. Using a mortgage calculator might be quite helpful if you're consid-
ering taking out a loan to buy a home. It is possible that changing interest rates
will have a substantial influence on a person's capacity to purchase a property.
As interest rates decline, more people will be able to afford to acquire houses,
increasing the demand for real estate, which in turn enhances the price of real
estate in the long run. The first of the five forces of competition discusses the
number of competitors and their ability to undercut a company's prices.

A company's strength increases less as time goes on, resulting in more com-
petitors and more identical products and services being offered. Suppliers and
purchasers may find that their rivals are offering better deals or lower prices
than their organization.9 When competition is weak, on the other hand, a busi-
ness has more ability to raise prices and set the terms of transactions in order to
enhance sales and profits. Real estate is a contentious issue in Seoul, and it has
become much more so in recent years. Because there are few alternative options
for investing in Korea, real estate has emerged as a key source of wealth for the
country. Although the stock market in the nation is doing well, there is still po-
tential for improvement. Having assets that are both stable and diversified is
tough to come by because of the overrepresentation of chaebol firms in the
market (Samsung Electronics alone accounted for nearly 34 percent of the whole
KOSPI market value as of March).10) Share price manipulation is often the con-
sequence of difficulties with corporate governance at the chaebol, which erodes

public confidence in the system as a result of the manipulation. While investing

8) Kanno, M.. “Network structures and credit risk in the cross-share holdings among listed
Japanese companies’. Japan and the World Economy, 49, 2019, pp. 17~31.
9) Blok, H. J., “On the Nature of the Stock Market: Simulations and Experiments’. arXiv
preprint cond-mat/0010211, 2000.
10) Ahn, K., Choi, M., Dai, B., Sohn, S., & Yang, B., “Modeling stock return distributions
with a quantum harmonic oscillator”. EPL (Europhysics Letters), V.120(3), 38003, 2018.
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abroad, especially in the stock market of the United States, is becoming more
popular, the risks associated with doing so, as well as the volatility of the foreign
currency rate, make forecasting future earnings challenging.

In view of the aforementioned global context, the author concentrates his at-
tention on the foreign real estate investment activity in the Republic of Korea.
While Asia was experiencing its currency crisis in the late 1990s, investors from
the United States, Europe, and Asia emerged as a significant force. Prior to the

global financial crisis of 2008.
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Source: Real Capital Analytics the Korean real estate markets saw rapid growth and
internationalization.

[Figure 1]

In 2008, inward investment into Korea reached a total of $3.5 billion. The va-
riety of property kinds has expanded from high-end office buildings to retail, in-
dustrial, and construction sites, among other things. Since the financial crisis of
2008, capital inflows from institutional investors throughout the globe have been
consistent at around $1 billion each year. According to RCA statistics, despite the
constant rise of the Korean real estate market, institutional investment from
across the globe has remained virtually stable, as seen in Real Capital Analytics

(see above).
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As a result, international investors may be losing interest in the Korean mar-
ket as a result of increased competition from Korean institutional investors, who
have increased in both quality and quantity over the past few years, as a result
of increased competition from Korean institutional investors. Public pension
funds and mutual aid societies, life insurance companies, and a single sovereign
wealth fund are the three major types of institutional investors in Korea, accord-

ing to the country's financial regulator.

Ill. Perils of Korean Real Estate Investors

The net asset value of all of Korea's sold overseas real estate investment funds
fell by 400 billion won ($353 million) at the end of last year, according to data
from the Korea Exchange. Historically, the net value of globally marketed real
estate funds has declined month over month for the first time since the height of
the global financial crisis in February 2008. It was announced on March 24 by
the Korean Financial Investment Association that the end-of-2020 value of 854
foreign real estate funds, including those for institutional and individual invest-
ors, would be 59.5 trillion won ($52 billion). Based on their launch value, they
had a beginning value of 59.9 trillion won, which was a significant amount of
money.

As of March 22, their net asset value was somewhat higher than the amount
they had first stated. However, a total of 61.5 billion won went missing from the
property funds that were only promoted to institutions or high-net-worth in-
dividuals, according to the data. During the past three years, investment in over-
seas property funds has surged by more than 50%, drawing both institutional and
individual investors seeking medium-risk, medium-return products in an era of
ultra-low interest rates.

Following the global pandemic, they rapidly acquired and sold commercial
properties such as hotels and office buildings to local investors, resulting in a

profit. The presidential candidates for the year 2022 will be challenged to ex-
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plain why the cost of housing in Seoul has increased by more than 50% during
President Moon Jae-tenure in's in office. If elected to the House of
Representatives, some may argue that the limits were improperly calibrated,
while others may swear to overturn them if elected to the Senate."11)

Governments and political leaders often avoid addressing the underlying cause
of the issue, which is economic instability. Korea's citizens, in contrast to other
nations, place a greater proportion of their household assets in real estate (75
percent), thinking it to be a safe investment for their retirement years. It is esti-
mated that as much as 40% of the country's senior population lives in relative
poverty, with incomes that are less than half of the typical family income.12)

Parents work hard to have their children put in better-known school districts
because they believe that doing so would safeguard their children from the con-
tinued loss of solid economic possibilities in their communities. In January 2021,
the proportion of Koreans aged 15 to 29 who were either unemployed or under-
employed hit a new all-time high of 27.2 percent, breaking the previous record
of 26.2 percent.

Even if new financial restrictions or concessions are implemented, they will
not be sufficient to calm the housing market, which is currently seeing anxi-
ety-driven market behavior. Dismantling the mechanisms that encourage occu-
pational insecurity would be a more constructive reaction on the part of the

government.

IV. Solutions and Direction of the Korea's Real Estate

With this article, the author hopes to elucidate how the government's actions

11) Jang, H., Song, Y., & Ahn, K., “Can government stabilize the housing market? The
evidence from South Korea”, "Physica A: Statistical Mechanics and its Applications.,
550, 124114, 2020.

12) Chong, F., “Korean Investors: Alternative Universe”. Real Assets. Retrieved May 8, 2022,
from ttps://realassets.ipe.com/asian-investors/korean-investors-alternative-universe/10024574.
article
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have helped to stabilize both the housing market and the price of houses. We
come to the formation of a contemporary solution that limitations have kept
Korea's real estate prices low and stable. Real Estate pricing become more effi-
cient as a consequence of the implementation of regulations; they also grow

closer to their long-term equilibrium.13)

20
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[Figure 2]

The timely implementation of regulatory rules is critical in order to stabilize
the market and enhance market conditions. Housing values have long-term
memory, and as a result, if strict regulations are imposed, the market may get
overheated. This might result in a market that is overheated. In this regard,
while formulating policy, it is necessary to take into account the long-term de-
velopments in the housing market.

It's crucial to remember that our findings may not be applicable to other
countries or geographical regions. A variety of universal factors, such as home
characteristics, local characteristics, and environmental attributes, all have an

impact on how much people pay for housing in various nations. The approach

13) Park, S. N.. Real Estate Prices. Foreign Policy. Retrived May, 2022. from https://foreignpolicy.
com/2020/08/28/south-korea-jeonse-real-estate-economy-seoul-moon/,

_74_



A Study on Investment Opportunities & Perils in Korea for Foreign Real Estate Investors

and criteria developed by us may be employed to assess the performance of
housing projects in different places and countries, notwithstanding the fact that
our conclusions may not be universally applicable.

The Korean housing market is gaining traction as interest rates continue to
decline across the country.19 For the fiscal year ending November 2020,
Kookmin Bank estimates that the nationwide composite index of home purchase
prices grew by 7.26 percent, the greatest percentage increase in a single year
since October 2007. When inflation is taken into consideration, house prices in-
creased by 6.6 percent. In November 2020, according to data from Korea's cen-
tral bank, housing prices increased by 4.78 percent year on year, which is lower
than earlier projections (4.15 percent inflation-adjusted). As a result, this is the
best performance in more than nine years, according to the statistics.

Despite the fact that Korea has a terrible reputation, there has been a growth
in foreign ownership of real estate in the country over the last several years. The
housing market is unusual in that it has enormous deposits of key money (the
Chonsei system) and substantial government control, among other things. On the
basis of the results, it seems that this market is well-managed. Since the begin-
ning of the financial crisis in 2007, it has stayed stable.

A similar intervention by the government happened earlier this year, bringing
a halt to the market for a second time in the process. The Financial Services
Commission (FSC) has released a rule indicating that the present loan-to-value
(LTV) standard of 60 percent would be cut to 50 percent for home purchases up
to $833,000 starting on March 2, 2020, when the newly designated "speculative
zones' take effect. For properties valued at more than KRW900 million, a
loan-to-value ratio of 30 percent is necessary. As a side note, owners of existing
homes in high-demand areas who want to acquire another one may be eligible
to do so if they agree to sell their current property within two years of getting

the loan. They are also required to take possession of the newly purchased prop-

14) Kirchenbauer, Reid, The Founder of Invest Asian. He's an international stock trader and
property investor based in Southeast Asia. Reid manages the world's first frontier
market real estate fund and has been featured in publications, Investing in Korea
property.: The Ultimate Guide. Invest Asian. Retrieved May 8, 2022, from
https://www.investasian.com/country-guides/invest-korea-property/
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erty under the terms of the new rule. Other anti-speculative measures, such as
those enacted in Seoul, Gwacheon, and Sejong City in recent years to calm home
prices in these so-called "overheated speculative zones," have been applied in
other cities as well. Home prices in Seoul increased by 10.1 percent
year-on-year (9.45 percent inflation adjusted) in November 2020, according to
Kookmin Bank's index of house prices. With the exception of Seoul, all seven of
Korea's main cities have witnessed an increase in property costs. In 20006, the
preceding house price bubble in Korea reached its zenith, with prices in the
capital of Seoul soaring by almost 20%. A consequence of this was that the fed-
eral government tightened limitations on mortgage lending while also raising
capital gains taxes in so-called "speculative zones." As a consequence of these
cooling measures, the economy experienced a little slowdown in 2007 and 2008.
Because of the Lehman Brothers financial crisis in 2009 as well as government
limitations, house values decreased in 2010. Korea's government acquired unsold
newly built residences and land for KRW 2 trillion (US$ 1.83 billion) from con-
struction firms aiming to reclaim their debts as part of its attempts to revive the
housing market. Then, in 2010 and 2011, the rate of increase was accelerated

even more.

V. Conclusion

As mentioned above, this article seeks to elucidate the opportunities and per-
ils in Korea's Real Estate to guide properly the foreign investors. The author re-
viewed several papers that provides key challenges, novel contemporary solution,
and the whole wide landscape of Korea's Real Estate.

Foreigners do not need government authorization to purchase real estate in
Korea unless the property is in a specially designated special region, which is
uncommon (such as military protection areas). The Real Estate Transaction
Report, Etc. Act requires any foreigner who seeks to purchase property in Korea

to notify the government. Whether the property is purchased directly or through
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a Korean firm with foreign majority ownership, this rule applies. If a foreign
buyer prefers not to submit an acquisition report, they may do so under the
same legislation (the Act on Real Estate Transaction Reports, etc.) that compels
the submission of all real estate purchase reports. Various tax incentives are also
available to foreign investors who make investments in specified designated for-
eign investment zones or who invest in foreign-owned companies that provide
certain qualified high-level technology. Despite the fact that direct acquisition of
real estate in Korea is a possibility, the majority of foreign companies choose to
employ special purpose organizations such as REFs or REITs, which provide tax
benefits over more typical methods of purchasing real estate for their activities

in Korea.
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ABSTRACT

Qingdao City is main city of Shandong Province along with Jinan City, one of Shandong Province's
major cities. As the interest of the housing market is increasing, studies on Chinese real estate are also
being actively conducted. However, the reserch on the housing price in Qingdao is relatively insufficient.

The purpose of this study is to analyze the housing market in Qingdao and to analyze the formation
factors for housing price in Qingdao. Hedonic price model was used as a model to analyze the housing
price formation factors in Qingdao City, and data were collected from China's major housing trading site,
Soupang Mang. The subjects of the study were six districts: Shinan, Shibei, Licang, Laoshan, Chengyang
and Huangdao District. and the time range is for houses traded from 2014 to 2016.

Housing characteristics affecting Qingdao housing prices are divided into regional characteristics,
complex characteristics, household characteristics, and location characteristics. The main analysis results
are as follows. First, in the regional characteristics, the prices of houses located in Shinan, Shibei,
Licang, and Laoshan district were higher than those in other regions. Second, in the characteristics of
the complex, the more the total number of households in the complex, the shorter the elapsed years, the
more famous the contractor who built the house, the house has a higher price. Third, in the
characteristics of the household, the larger the supply area, the higher the price when the household's
scent is south or south. Lastly, in terms of location characteristics, it was found that the distance from
the park or bus stop is short, or the prices of houses located close to the subway are high.

Keywords : China, Quingdao, Housing Price, Hedonic Price model

* B =2 57099 dreRel=Eg £, B A
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ABSTRACT

Currently, Metaverse is rapidly emerging in a situation where human encounters are decreasing due to
COVID-19 continuing to be non-face-to-face. This metaverse and extended, virtual world are newly
coined words that combine "meta," which means virtual and transcendent, and "universe," which means
the world and the universe. Another expression is translated as 'virtual universe'. Metaverse was first used
in Neil Stevenson's 1992 novel "Snow Crash." This refers to a virtual world in which real life in three
dimensions and legally recognized activities, such as job, finance, and learning are connected. As a
higher concept of virtual reality and augmented reality, it is a system that expands reality into a
digital-based virtual world so that all activities can be performed in a virtual space. Specifically, in terms
of politics, economy, society, and culture as a whole, it is widely used in the sense of living type,
game-type virtual world, and virtual real estate where reality and non-realization coexist. This study
should first consider, the concept and definition of metaverse, which is not clearly defined, and secondly,
the scope of use of metaverse and virtual property, the two-way circulation of metaverse and other
platforms, and establish a sound and stable, metaverse ecosystem. For this reason, the purpose of this
paper is to activate the safety of metaverse and virtual real estate and the community of users so that
they can be further developed.

Keywords : Virtual Real Estate, Metaverse, Problems, Implications, Platform.
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I. Introduction

Metaverse, which has become a new future space beyond the boundary be-
tween reality and virtual, is rapidly. emerging. Metaverse has continued to ex-
pand its offline experience into a virtual space with the advantage of being able
to overcome the limitations of physical space. In particular, as various metaverse
contents, are developed based on advanced technology, it is spreading to the MZ
generation that skillfully handles digital platforms, accepts the virtual world, as
part of reality, and enjoys new experiences.

As the metaverse platform grows, the application area is expanding, from

games to daily life and industry. Futurist Roger James Hamilton predicted that "in
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24 we will spend more time in the 3D virtual world than in the current 2D
Internet world." In fact, it has been found that the average, daily usage time of
Blocks users is longer than that of TikTok or YouTube.

The use of these metaverses, companies will be able to find, new oppor-
tunities for productivity and sales improvement. Companies with tangible and in-
tangible IPs can find opportunities to discover new customers and expand, sales
by developing new contents using IPs in metaverse where virtual and reality
converge.

In practical use cases, Microsoft's remote collaboration platform, Mesh, is a
mixed reality (MR)-based metaverse platform that helps users, in different re-
gions feel like they are working in the same space through avatars.

In addition, Google and Apple announced developer platforms, ARCore, and
ARKit, respectively, to facilitate implementation, of AR-based metaverse.
Metaverse applications using this platform are being, developed in various fields
such as manufacturing, design, education, and distribution.

In particular, Apple is equipped with Lidar sensors, that can precisely scan
the surrounding environment for high-level AR implementation, and there is a
possibility that it will release VR/AR glass in the future.

Facebook aims to implement a next-generation computing, platform based on
metaverse. In 2014, it acquired Oculus, a VR headset company, and is increasing
the connection between Facebook and VR services.

The company is making company-wide investments to secure, the initiative in
metaverse, including the development of Infinite Office, a virtual life platform
Horizon, AR filter production platform Spark AR, and wearable controller.

In other words, it is expected that people will spend more time, on metaverse
in the future, and the metaverse transition, in which more economic and social
activities in reality are connected to or fused with the virtual world, will
accelerate. If so, what changes and opportunities will, companies, individuals,

and governments, which are economic actors, face?
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II. Metaverse Concepts and Definitions

1. The concept of Metaverse

Metaverse is a concept originating from Neil Stephenson's 1992 science, fic-
tion novel Snow Crash. In the novel, Metaverse developed into a special virtual
space connected to reality and was presented as a virtual space where, economic
activities through avatars were possible.

It is described as wearing a display, device similar to the current VR HMD
(Head Mounted Display) and accessing the metaverse with a high-definition
graphics or text-based terminal

Since then, Metaverse has begun to attract, new attention with the launch of
the virtual reality service Second Life in 2003. The second life visually embodies
the metaverse, and provides a variety of virtual experiences, through avatars to
socialize with other avatars and sometimes even engage, in economic activities.

The Acceleration Studies Foundation (ASF), a non-profit technology research
organization, published the Metaverse Roadmap, (Pathways to the 3D Web) in
2007, defining the Metaverse as a 'fusion of physically enhanced physical, reality
and physically permanent virtual space’

Domestic researcher Kim Sang kyun (2020) defined the metaverse as a 'world
of a digital environment that transcends the physical earth, of reality or expands
the function of Earth's space. In particular, Metaverse said it means a digital en-
vironment free from physical and functional constraints, of the space we live in
(Kim Sang-kyun, 2021), emphasizing the meaning, direction, and importance, of

Metaverse as a new platform.

2. The Definition of Metavserse

A clear definition of the concept, of metaverse has not yet been established.
In general, it is used in a sense of "a three-dimensional virtual space in which

social and economic activities such as the real, world are used,” but it is widely
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used because scholars and institutions define it in their own way. Although the
technology that constitutes the metaverse is advanced, and the scope of the in-
dustry in which the metaverse is used is expanding, there are key characteristics,
of the metaverse that are commonly included in each industry.

Richman (2020) is a common feature of metaverse, meaning an open, virtual
space shared by everyone 'Collective virtual shared space’, digital and virtual
worlds

Convergence with physical reality, which means the connection between, the
two Regardless of whether an individual user is connected or not, the metaverse
itself was explained as 'Persistence’, which means that it exists permanently.

Kim Sang kyun (2021) presented the core characteristics of the advanced,
metaverse as Seamless, Presence, Interoperability, Concurrent, and Economic
Flow, and established a SPICE model that combines five key characteristics.

Seo Sung eun defined Metaverse as "not just a three-dimensional virtual
space, but a space and way in which virtual space and reality actively interact,"
and "another world where the intersection, of reality and virtual world is im-
plemented with 3D technology."

The case of Kim Kook hyun, he paid attention to the aspect of reconstruction
of the reality of the metaverse. According to "A Study on, the Game-type and
Life-type Virtual World in Metaverse', he defined Metaverse in "Economics of
Web 2.0" as "a fusion of reality (a virtual space as a tool), an ideal system that
absorbed, reality into the virtual world, and a virtual reality (a space where hu-
man fantasy and desire are expressed).

According to the standards of the American Electrical and Electronic Society,
the metaverse means "an advanced Internet of permanent, three-dimensional vir-
tual spaces connected to the perceived virtual world." The Acceleration Studies
Foundation (ASF), a non-profit technology research organization, defined the
metaverse as 'a fusion of physically enhanced physical, reality and physically

permanent virtual space."
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II. Types of Metaverse

The Acceleration Studies Foundation (ASF) ASF (2017), a non-profit technol-
ogy research organization, classified the metaverse as 'augmentation’ and 'simu-
lation', 'intimate' and 'external' based on two axes: 'augmented reality’, 'log-
ging', 'World' and "World'.

1. Augmented Reality

Augmented reality refers to an environment, in which a virtual overlapping
visible object expressed in 2D or 3D in a real space interacts. It has the charac-
teristics of reducing rejection and increasing immersion in the virtual world in
people.

An example of augmented reality is a scene in which a digital-built past,
building overlaps a user's terminal when a user photographs traces of only the
current remains with a terminal camera. Another example of augmented, reality
is that it is also used in the "Proptech" industry, which refers, to the convergence

of real estate and digital technology.

2. Lifelogging

Lifelogging is a technique for capturing, storing, and describing everyday ex-
periences and information about things and people. Users can, capture every
moment in their daily lives with text, video, and sound, store the contents on a
server, organize them, and share them with other users.

Examples of daily records include using sportswear with, sensors in con-
junction with MP3 players who can connect to networks to store and share in-

formation such as running distances, calories consumed, and selected music.

3. Mirror Worlds

The mirror world refers to a virtual world that reflects, the real world as real
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as possible and as it is, but is "informally extended." A representative example is
Google Earth. Google Earth collects all satellite, images from all over the world
and updates them at regular intervals, reflecting, the changing reality of the
world.

As technology continues to develop, the mirror world reflecting reality will
gradually approach the real world, which becomes, a big immersive element of
virtual reality in the future. Users of this mirror world get information about the

real world by viewing, the virtual world.

4. Virtual Worlds

Virtual Worlds is a digital data creation of an alternative world that is similar,
to or completely different from reality. In the virtual world, users are charac-
terized by activities similar to the economic, and social activities of the real
world through avatars.

The virtual worlds is the most familiar form of metaverse to us, a generic
concept for communities implemented in three-dimensional, computer graphics
environments, from online role-playing games such as Lineage to living virtual

worlds such as Second Life developed in Lyndon Lab.

IV. Problems with Metaverse and Virtual Real Estate

First, the problem of metaverse and virtual real estate is the problem, of ille-
gal activities and lack of judicial power in metaverse. Crimes such as gambling,
fraud, and prostitution have emerged as new social problems in the virtual world
such, as Second Life. The mainstream view is to apply the same legal order, in
the real world to the virtual world. Even if this view is accepted, there remains
a problem.

For example, as in the case of cyber drugs, the current law does not stipulate,

so it cannot be controlled in the event of new harmful substances or crimes that
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are, not in the law.

The second is the cashing of crypto currencies. As the size of the virtual
world's economy grows, a debate arises about the cashing of virtual currency. Of
course, in Korea, virtual currency exchange is treated illegally under the Game,
Industry Promotion Act, but in the United States, virtual currency such as Linden
Dollar can be exchanged into US dollars.

Third, whether virtual currency can be recognized as the added value ob-
tained in return for legitimate labor. In the real world, money earned by selling,
goods such as clothes and money earned by selling stolen goods are
distinguished. Illegal funds can be recovered by dividing them into legal funds
and illegal funds, or arrested, on this basis. However, virtual currency obtained
by virtual world subscribers designing and selling avatar costumes and virtual
currency generated through gambling, games are regarded as the same value.
Problems arise because the virtual world does, not clearly distinguish between
the two.

The fourth is the question of whether to recognize cryptocurrency as a new
means of transaction. While it is possible to expect positive effects of revitaliz-
ing, the virtual economy depending on whether it is recognized, concerns over
game overindulgence, illegal transactions, and tax evasion are intersecting. In
particular, overindulgence in the virtual world is highly likely, to deepen its
overindulgence, which is recognized as a daily life, unlike existing online games,
especially in Metaverse, which resembles reality and socioeconomic activities.
The problem is that real life becomes, dilapidated due to excessive immersion in

the virtual world, and identity disorders can occur.

V. Conclusion

Social environmental factors that restrict, external activities due to the spread
of non-face-to-face trends after the recent COVID-19 pandemic have made the

spread of metaverse very fast and are rapidly expanding, into daily life. As inter-
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est in metaverse increases, we expect metaverse development. Platforms that im-
plement metaverse include Minecraft, Roblox, and Animal Forest, and Geppetto
and Efland in Korea. In particular, this movement is accelerating with, the devel-
opment of virtual Lyndon Lab recently succeeded in moving, its second life ava-
tar to another company's virtual world, which is expected, to promote interoper-
ability between different metaverses. In addition, the virtual world and existing
Web 2.0 services are converging. Google's "Lively" is a representative example,
and these services, are usually called 2.5D and provide virtual space as a light
communication tool.

Along with the prospect that the virtual digital world metaverse, which tran-
scends reality, will become a future growth engine, various industries are look-
ing, for new changes through metaverse and seeking ways to utilize it.

Facebook, which is considered the most, active big tech company in pre-
occupying the metaverse business, has revealed its vision to switch, from a social
media company to a metaverse platform company within the next five years.

As metaverse, which spreads rapidly throughout, all industries, is very wide
and deep in change, and as metaverse's influence expands, throughout society,
economy, politics, and culture, a metaverse conversion strategy is needed to dis-
covering new business opportunities.

In particular, the media industry, including newspapers, broadcasting, enter-
tainment, and social media, is expected to have a greater use and ripple effect
of metaverse than any other industry, so a strategic approach to metaverse tech-
nology, and the market is needed.

First, it is necessary to secure future competitiveness, by designing a new re-
alistic virtual reality experience that combines metaverse core technologies
throughout the value chain of the media industry. Specifically, it is necessary, to
discover metaverse contents and services specialized in the media industry and
expand investment in developing realistic virtual platforms that combine ex-
tended reality (XR) and general-purpose data, network, and artificial intelligence
(DNA).

It is also optimized for the intellectual property (IP) held by media companies.

It is necessary to establish a metaverse platform and consider ways to connect
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with other metaverse platforms.

Attention is focusing on how the future of digital space metaverse, which
transcends reality, will develop in the future. Individuals need to take advantage,
of new jobs and career opportunities that are being created on the metaverse
platform.

The virtual world metaverse platform is increasing the opportunity, for users
to participate in creating spaces together, such as creating costumes and items
used by avatars, building spaces for avatar activities, and developing games.

Through this, the platform can secure various contents while, reducing devel-
opment costs, and individuals can have opportunities for new start-up.

Therefore, the government will be able to support companies and individuals,
to fully utilize the metaverse platform and seek ways, to innovate in the public
sector from a metaverse perspective. To this end, policy support measures suit-
able, for the metaverse era should be prepared, such as support for start-up in
the metaverse platform space, conversion of possessed IPs, and support, for met-
averse founders/creators.

In terms of public services, it is necessary, to consider innovation measures
using metaverse platforms in various public fields, such as government, educa-
tion, administration, and medical care. If public services are implemented, on
the metaverse platform, it can be possible to implement, intuitive and convenient

services beyond user spatio-temporal limitations.
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ABSTRACT

This paper empirically examines the determinants of housing sales prices in Korea, the United States,
and Japan using the Markov regime switching model. Independent variables are set as stock price index
and CD interest rate, the uncertainty index of moneytary policy, Which is an uncertainty indicator of
economics policy. The analysis period is from June 1993 to December 2021 in consideration of data
acquisition. The results of Markov regime switching model are as follows. First, it is significantly found
that state 2(contraction period) is longer than state 1(expansion period) in the housing market in Korea,
the United States, and Japan. Second, in state 1(boom period) in Korea, the United States, Japan, it was
revealed that interest rates influence on housing price with a positive effect. This means that interest
rates cannot be an effective policy tool to stabilize the housing market during the expansion period
when housing prices rise. Third, the unemployment rate is found to have a negative effect on housing
prices in Korea and the United States, but Japan is found to have no significance. We find that the
effects of macroeconmic factors on the housing price volatility are different depending on the volatility
regimes and act asymmetrically depending on the business state of the each country. Therefore, there is
a need to implement a policy to stabilize the housing market appropriate for the each country and the
business cycle.
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2-g4o] Htgsl= ARE, ul=y RO 37§¥ CDEEl: Federal Reserve Bank of
St.Louis7} WISz A=E ZH7F ARSI 9] ST e S dA gAY UHESt
= ARE, Y e EEATE, 422 YACASE T30 WHSH= S
QT8 FTRFE ARSI 9] AYPES T2do] UHsh= ARE v dE
O] AAEL Federal Reserve Bank of St.Louis7} ®Hsl= AARE 74zt ARSI, ot
=2 u2 YE9| EsPyR o] E3FAAR]4E= Economic Policy Uncertanityl27} 2ESH=
Zh=10] AR ARESIGlHE He AEe AEZRAst] ARSI, EANY 71k A=
FEo] 7Fs3t 19939 69RE 20219 1297HX]01H13) (& 1)3 .

12) https://www.policyuncertainty.com
13) d&9] FH7FAAI57} JRECIA 1993 6978 U 7Rsdht
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E )24 Az 2

T2 | Bl g o £
KH ofmtEHfjulj 7}A %] 4 Al ERia!
KY CDEY] % =29
gl KO KOSPI A =SEAAL
KU AdE % 323
KA E314A0] EFAA|S A4 Economic Policy Uncertanity
UH d=EFEu A R4 A5 Federal Housing Finanace Agency
Uy Ch=d % Federal Reserve Bank of St.Louis
o= | UD DowJones A4 o gE QAT
uu AYE % Federal Reserve Bank of St.Louis
UA E3 A9 ESAGAIS A4 Economic Policy Uncertanity
JH | E=rUdFduui7iAzs | A5 Japan Real Fstate Institute
JY CD=g % Federal Reserve Bank of St.Louis
dE | N NIKKEI A5 R e o
JU AAE % Federal Reserve Bank of St.Louis
JA S50 ESAR|S RS Economic Policy Uncertanity

2 Aol AR A5 AE= B 2HEsH] S FHY Am R wdketo] ARGSH
ot AAEL FEHSTL vl (%)) FEH= AlF=o] 49 fol/dS gl 14 x}‘ﬂ
Az 2 Wgsto] ARgotolon 7|2 EARF (& 2)9F At FE7HE ME80] Wy
°] 0.3572, "|=to] 0.36155 Hof HI&SHA Uepgou, &2 -0.1783°08 07 UERt
ot 29 ¥Ee2 vmd o] H[g) ko] AAo R A vEon, 371 $9E9
B2 vl=o] 0.6829, §H=ro] 0.4036, ¥+0] 0.11269] Z7|= Yeiytt. AHE9] B2
S o] H Y F HRINHA, ml= 309 @& Eivh S3P9Ae] B4 |
oh&o] Bt e, mle, IR BIEE 2719 HHY w2 Boith

Ol

& 2) 71=84Z

= Ha Mean Std. Max Min
KHR 03572 0.7401 42742 2.9141

) KYR ~0.0330 05721 45500 ~2.9800

o T kor 0.4036 7.4586 41.0627 318113
KUR 0.0023 0.2389 1.1000 ~1.3000
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oY FETIA ZHQQI 2M0)| st A7
= B Mean Std. Max Min
KAR 0.0020 0.3258 1.0559 -0.8178
UHR 0.3615 0.5024 1.8632 -1.7652
UYR -0.0089 0.2155 0.8000 -1.9600
o= | UDR 0.6829 4.2649 11.6883 -16.4073
UUR -0.0091 0.6121 10.3000 -2.2000
UAR 0.0003 0.5270 1.7674 -1.5213
JHR -0.1783 0.7883 1.8868 -3.0940
JYR -0.0094 0.0740 0.3400 -0.6100
U2 | JNR 0.1126 5.6824 14.9653 -27.2164
JUR 0.0006 0.1154 0.4000 -0.3000
JAR 0.0008 0.3835 1.1630 -1.4506
2) A 24 9 Hel2 4y

H 3) AEAEA
Variable KHR KYR KOR KUR KAR
KHR 1
KYR 0.094 1
(0.080)*
: KOR 0.120 -0.000 1
- (0.025)* (0.996)
KUR -0.287 0.028 0.029 1
(0.000)*** (0.603) (0.590)
KAR 0.084 0.031 -0.260 0.005 1
(0.119) (0.560) (0.000)*** (0.912)
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Variable UHR UYR UDR UUR UAR
UHR 1
UYR 0.182 1
(0.000)***
UDR 0.049 -0.009 1
o=
(0.359) (0.860)
UUR -0.111 -0.088 0.069 1
(0.040)** (0.101)* (0.200)
UAR 0.004 0.082 -0.217 -0.028 1
(0.936) (0.125) (0.000) (0.595)
Variable JHR JYR JNR JUR JAR
JHR 1
JYR 0.217 1
(0.000)***
o JNR 0.164 -0.053 1
(0.002)* (0.320)
JUR -0.121 -0.112 -0.003 1
(0.024)** (0.037)* (0.948)
JAR 0.010 -0.022 -0.231 -0.04823 1
(0.841) (0.683) (0.000)*** (0.373)

) p0.01***, p{0.05**, p<0.1*

ol

HH AJAIQ Hlole] MY RS FAsa A @9l unit root test) BAE HAISHA

A AHL ADF(Augmented Dickey-Fuller)149 % PP(Phillips-Perron)!15) HA&
tRom Aik= (E H 2t A5 ARs 2 AESHH oM, HlE Ame AHEsH
AT BF 1% FolezolA FgAR] AoE YEi

¢
i

¢

Al

ol

o -

5
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14) Dickey, D. and W. A. Fuller, “Distribution of Estimates for Autoregressive Time Series
with a Unit Root”, TJournal of the American Statistical Association,, Vol.74, 1979,
pp.427-431.

15) Phillips, P. C. and P. Perron, Testing for a Unit Root in Time Series Regression,
MBiometrica;, Vol.75, 1988, 335-346.
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H 4) U9l #Y 2

as | owe ADF PP
TEH TR = (RN iy
KHR 1.300 =5.547%* 1.871 -5.402"*
KYR -2.363 -10.649*** -1.949 -10.580™*
Kl KOR -0.221 -17.040** -0.381 -17.957"
KUR -2.088 -10.647** -2.837 -18.164***
KAR -10.169 -18.713" -10.399 -94.483***
UHR 2.391 -3.748"* 2.544 -5.491%*
UYR -1.104 -12.494* -1.371 -13.175™
ul= | UDR 1.646 -19.344* 2.231 -19.344%*
UUR -3.178 -17.949** -2.990 -18.563"*
UAR -9.214 -22.602" -9.229 -99.384**
JHR -6.987 -4.346™ -0.602 -7.935*
JYR -5.483 -12.093*** -5.339 -12.208***
Y& | JNR -0.718 -17.487** -0.829 -17.474
JUR -1.300 -20.639*** -1.330 -20.514**
JAR -9.363 -17.430%* -10.076 -57.281***

) : 1. p0.01™*, p0.05*, p<0.1* 2. 3L e 23 12 Aok

2. O IHPSRYE FAZ0

2 dFol4= Hamilton(1989)°] AAIRE 2-48) 12} vz T IHATL F(2-state
Markov regime switching model)& o]-&sto] FEI7}4 24 Q1S B3It & 1F
o] A=t Akje] E4to] ] wet thEnal 7Y, FEAY ST SHs =
W1, £57] I8 FH2E AEe) 7= By 24270 offf R E2 Ho|gE B4EA]
=Ho| Agke SEASE ulsh (& 5)¢F Ltk
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(% 5) OIAT 2HMBDY 2az0t

52 02 U
KHR UHR JHR
Statel

C | 09208 (0.1242* | C | -0.0179  (0.0892) | C | -0.7295  (0.0971)
KYR | 0.6975  (0.1534)** | UYR | 0.4502  (0.2690)* | JYR | 1.3728  (0.5519)***
KOR | 0.0320  (0.0098/** | UDR | 0.0009  (0.0178) | JNR | 0.0147  (0.0096)
KUR | -1.2045  (0.3643)"* | UUR | -0.8633  (0.2157)** | JUR | 0.0162  (0.5818)
KAR | 0.6987  (0.2867* | UAR | -0.0872  (0.1754) | JAR | 0.0190  (0.1555)
Ino} | -0.1837  (0.0705/** | Ino; | -0.2959  (0.0836)** | Ino; | -0.3815  (0.0662)***
State 2
C | 01268 (0.0274™ | C | 04663 (0.0167** | C | 02201  (0.0512)*
KYR | -0.1092  (0.0367/** | UYR | 0.0268  (0.1125) | JYR | -0.1775  (1.6903)
KOR | -0.0091  (0.0031)** | UDR | -0.0002  (0.0040) | JNR | 0.0144  (0.0089)*
KUR | -0.1855  (0.1568) | UUR | -0.0079  (0.0249) | JUR | -0.0981  (0.3646)
KAR | -2.4900  (0.0578) | UAR | 0.0145  (0.0307) | JAR | 0.1095  (0.1143)
Inoy | -1.4452  (0.1075/** | Inoj | -1.3993  (0.0464** | Inoy | -0.6236  (0.0539)***
pll | 23823  (0.4042y"* | pl1 | 40176  (0.8584y"* | p11 | 3.3126  (0.6029)*
p21 | -3.0733  (0.4389)** | p21 | -4.9698  (0.7500y** | p21 | -3.6780  (0.5261)***
) © p0.01***, p<0.05**, p{0.1*

_]
o
BEY SRRt AREY S B 71
58] U oIt B AERsTt Febde) nXs G e A9 FHlME F

2], 771, A4S, Sorgale] BapAo] 1% SaolA ojeigion] e, 77t Babgao]
=]

o8 do

iu)
i)
[\ ]
2
>,
fr e
oy
ch
1o
Y
5,
(e}
— Q.
N
)
_}1_,
A,
2
dlo
®
1o
3
s
)
rTr
N
(@]
o |
o L
Xu)
-lﬁ 3L
i\; )
N N

47191 = 1944 229t & o
A7 77143 A (procyclical) 89102 285l Fe7EA 0] slgsh= 27|
ey &

20M= TEiet Fhe FHHEE siEA7 e 44719% 3 (countercyclical) 8R10=

LY

fr o X oo (H Mo 1B 3@

A o
)
N
)
=
of
ol
s
=i
N
d
_O,E
l‘l r

b
v
%
aw
0,
rir
N
i)
N,
i
o,
o
[>
(o]
rr
]
&
N
9
g rlo
)
o
oft
i
2
1o
T
i
>
ox,
o,
o N
i)
>,




Felgaio] ST ofnlsh Aok, AABE 2R 194 Ferkae] olle 29 9
S HAE A0 Uehgort FR2elA: JeEg WA Eehe A0 Uehdth. et
o] sesl 45717 FH2elAE 1T B Fleh FEHAL RO WS B

el 0)9] 8, AUEE 20 S o
Fephzo] fofshl Jee HlXL aglo] EAfstx

e oz L}E}%} R o) 2
| g3k %UHOM :LaL B oA Ff
A

Aol w0} 7
48 QAT T A
B % gl A0 Uehit, AYEE Feido] 4o B Frol 95 o
AR FEEA] ()9 L mlAE A0 LeRtolt $57lo)AE Solnle Jare

147 sl sloa erdt
Qo] A9 SuloA] Fejuto] 1% Sl FEHE0] HH)O AL MHE Ao
bt} SHe2elAE ko] 10% S04 Febde] 09 FRES HAE RoE 1
%

N
Y
(o]

d

Bt ole FE7HAo] Adsdhs B7IRl 29 1olAeE SRl FEHES ASAl =

718 & (procyclical) 83102 283}l %ﬁﬂwﬁ | sgksls 427191 = 2014 32
= 771992 (countercyclical) 8910 & ZF835k= Z 02 YElyit} 3=, ul=, JEo] F
& 37184

7¥Ao| Asoke 7oA |7t & 7}73011 FHH = HA o]
(procyclical) 8210 & 2850 FEAZ FYIIA7]= #- g
o= vttt thH 3o EFAYAS= T FEA
A Yebal, vlsolu dEoAE |ofskA] GA Yebst ©
510101 =71, 7Z7|=A0) w2t 242 Bt A o8 A8k

7HAA7% 8%1o] 717t tEA FFE vA= AR YR 7= wet AdEos

N

= of= 0= U=
P11 0.915 0.982 0.964
Poo 0.955 0.993 0.975
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7= $t= 02 u=
i 570704 456714
S Statel 11.8307H 56.5707} 28.45674
State2 22.61571¥ 144.99771¢4 40.569711€
Statel 0.346 0.280 0.410
ergodicZE = )
State2 0.654 0.720 0.590

S 2|77k G] A9 Rl(p)o] 9AIE B8Ol 91.5%°|1, B AU A
K 1/(1-py,)=11.8307HLE. ehtom], S2(p,,)7h $AE SEE 955%0]1, B
ot A&717Ee 1/(1-pyy)=22.615 HLR SA7|HT} 257171 A% $42 7FsAe] o
o o Uty ulze] 49 FW1(p, )0 SAE 2Hgo] 98.2%0]1,

RFE 1/(1-py,)=56.5707 L= ekt m], S2(p,,)7t SAE SES 99.3%0]1, B
oV A7 1/(1-p,)=144.997 LR @A 52717F A% 9212 1540l o e
Aow Uehgtt, dEo] A9 2 1(p)o] SAE Eo| 96.4%°|T, FE M A&71%
2 1/(1-py))=28 4567N LR JERLOM, SH82(p,,)7t 9A1E SEL 97.5%013, Bt o A
S712H2 1/(1-pp)=40.56974L% 557171 Alds 9AE 7RsAo] B B Row et

shel S49) AHEsT et 889 o2 8 (ergodio)02] AL §, ul, &
Bol e B 47|70t Hlsat Fabt ety 5, nlE, QO] FaAge 3
A\t 57171 70 WA A7l Hee BTk E5 9Nl A7) S
S OF 1, YEL oF 24, WL o 5H0) 37|12 A48 Kol HFY|H E4S B
A, Hlo] FEAAo] ol durth HlwA Yuks] WEsHs R0z ekt
V.8 B

B 7oA i FuAsku g ol 83 O, v, Qo) et A4ee A

ZEANAY. 7 A9RQloR: 39, NS, AYE, AN By AE

20219 1297}A] o]t

16) ergodic &&E2 549 Aguart X&E FEZA W 19 THYFES Pr(S=1)=1-p»/
2-p11—p2)°Itt. p1i pre HoldHoA ol
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ST et Pk A, B, T, QRo| FE el gI(EI)e H
172kt $571287)9 S8 27 25§ 21 0% et Sefuete) ghy7] B
A&7k 11837092 HIS2010)9] A2 wlsslitk. B4, B HANSES o

%1 AR FA(S=2) R0 THEY FAS=1)IA o Fgkort, vFw Qe m
Hoh AUEA FHolA o Btk A, B2, 11F, QO] Feide] 4y
W 104 FEe Fert] )9 FFLS VAL A0 et of =

OHT
o,

ol
rr
o

v}
N
1o QM o

1°J
o] Jsdhe 70 SR FEAS ST waET el E 4 flE=
ot YA, AAES = v=e] B 27 oA FETHel ()9 dF= Al

U &9 AE FookA] &A U olF Ay MeE(2017)9] A2l FARHH.
AA, AR EEAEAES Uetdls AR S84 ESHAL o= ] =9
AlgollA FE7HEo] HHY FFS vIA H7|e=8H(procyclica) 2= 285kt vl=at I
oAM= Tk A UERdH. XA, FEZ7HAC| stk 5717190 =1 2004 = =
A 13 2] 1Rt FE7HEE R(-)Q] TAE Hof FEo] 349 tiA|FAL o] H
U= HAok HH Il BRI = ReolATE S7] oA 74
(HY] FAFE Eou o YoM felido] gls A0 UEth €= 3m|d9]
7|9 7= S oF 19, YE2 oF 24, m=2 oF 5H9| FV|E H7|eshs Hol vl
o] FEAPYo] g0y YR HET B A 2Tt Eﬂoéh_ kA L}E}ﬁ‘:}

o oS ¥
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ol il S| HPE P A0S Ueheh, FAHAS A #
Hog A Agsh Brke Awet $aciZe] st SaEe] eisof sk
SA, =t 029 FeEpie] AgEe] S0 PR HAE AOR Ueht TR
P77 Ao £5HE FARTE L) A4 Ago] o] TS 712 I
240] It BOR Sefufete] A71HE 1k nlFolt Qo] A9mch HlwA ot
) B0l HEE ASR etk 540 288 RN Bureon
B ABS T 5 YEE AR L 850 AAHEE Rofshs 7] HAL B
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ASEA, RI=AIGNESRIAL, A20d A=, 2017.
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