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Summary

Effective and transparent real estate policymaking requires scientific and objective
analyses of various data. The real estate policymaking process is composed of
setting up policy agenda from real-world problems, creation of alternatives, making
decisions, implementation and evaluation. The process requires recent data for each
step to formulate effective real estate policy but unfortunately, this is not easy due to
circumstances. First, time is required to collect required data, and worse, most of the
data were created in the past while issues were ongoing. Second, precise diagnosis

of status to identify problems is impossible because there are not enough tools for
evaluating how policy works and what the associated issues are. Third, real estate
policy associated with complicated conflict tends to be settled in a political or top-down
manner without data analysis.

On the other hand, information telling how people respond and behave to real estate
policy are being produced in real time thanks to advancement in IT. A variety of
information including from Twitter, blogs and internet cafes, travel, credit card payments
and calling information are being produced every minute and the volume is huge. Such
data are called big data and recognized as a core source for customized policymaking
because they provide avenues to understanding how people think, make decisions and
behave.

The goal of this study is to provide a method for how to use big data for transparent
and scientific policymaking in real estate. First of all, the study defines the concept of
big data, identifies why they are crucial and what kinds of big data are available for real
estate policymaking as an example.

A case study on response monitoring in the real estate market from relevant policies
was conducted to identify how helpful big data are and utilize them. A package of real
estate policies in 2013 was announced twice to revitalize the stagnant real estate market
on April | and October 28. At first, the public’s positive and negative responses to

the policy could be assessed using sensitivity and opinion analyses of crawled big data
from social network services including Twitter, blogs, online cafes and news with the
keywords “acquisition tax” and “transfer income tax.” In addition, what caused the
positive or negative responses was identified. Policy effects on market revitalization was
investigated using real-time data of housing sales and how the sales volume and prices
changed over time at the various spatial units from parcel to administrative boundary.
As a result, big data turned out to be extremely useful in the policymaking process
because they provided a good opportunity to understand the trends or pattern changes
of the real world quickly, and made possible timely effective policymaking and real-time
evaluation of policy effects.



Finally, the study makes suggestions to actively utilize big data in the policymaking
process. The target of real estate policy is spatial and the required information is mostly
related to location. Many kinds of big data can also be transformed into geo-referenced
data, and these geospatial big data allow effective and customized policymaking and
implementation. The Korean government is implementing a geospatial big data project,
and to be successful, a concrete vision and strategies should be identified and public and
private domains need to work together to promote the sharing of big data.






CHAPTER L.

Introduction

|I. Background and Purpose

For real estate policy to be effective, how the real estate market works must be
precisely understood. The policymaking process requires consideration of current issues,
identification of solutions and effective policy implementation. Each step of this process
requires a huge volume of relevant data. Current issues must be identified rapidly and
with a high degree of accuracy, the data must be analyzed in a comprehensive manner,
and the performance of the resulting policy decisions must be evaluated with objectivity.

Timely data is crucial to this process, but not always easy to obtain. Obstacles include
the time required to collect data and the rapidness with which data loses its relevance.
The widespread distribution of devices such as computers and smartphones, however,
has made a greater volume of timely data available. Traffic movements are captured on
cameras and at tollgates. Credit card payments and phone calls generate vast amounts
of data in real time. Twitter and other social networking services, blogs, internet forums
and so on are rich sources of what is now known as big data. Big data is becoming
increasingly important in the development of a customized policymaking process
because it can be used to track people’s opinions, decisions and behavior.

This article looks at how big data, one of the hottest topics today, can “

be used in the process of formulating real estate policy. For example, In addition, the analysis of real estate
analyzing big data on real estate can show real estate policymakers transactions and rent contract data can
how people are responding to policy measures and what issues might be used to assess the market impact

be arising. In addition, the analysis of real estate transactions and of recent developments in the nation’s
rent contract data can be used to assess the market impact of recent real estate policy.

developments in the nation’s real estate policy. ,,

CHAPTER I. INTRODUCTION
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A policy announced on April 1,
2013, to increase demand for
housing sales and alleviate the
rapid increase in jeonse prices

as demand for jeonse exceeded
demand for housing sales due

to a sluggish real estate market.
(Jeonse is a home rental system
unique to Korea that refers to
the way apartments are leased.
Instead of paying monthly rent, a
tenant gives the landlord a lump-
sum deposit that is refunded
upon the tenant moving out.) The
policy exemption provided tax
breaks and exemptions for those
eligible in transfer and acquisition
taxes, abolished a transfer surtax
that affected select homeowners
and extended financial support
for housing purchases.

A follow-up policy to the April

| measure that entailed a lower
acquisition tax, income tax
deductions, greater financial
support for housing purchases
and the expansion of long-term
mortgages with low interest
rates.

2. Scope and Methodology

This research utilizes big data to assess public opinion on policy measures the Korean
government announced in 2013 to stimulate housing sales and measure their impact on
the market. To determine where changes might be needed in real estate policy, we also
analyzed public opinion about the real estate market.

To these ends, this study used big data from both the public and private sectors. To
measure the public’s response to the April 1°' and August 28°% measures, we collected
content through crawling for the period beginning March 2013 and ending September
2013. The content was drawn from social networking services, news reports, internet
forums and blogs and contained keywords related to both measures. A sentiment
analysis was then conducted to determine whether the response to a policy was positive
or negative.

One aim of both measures was to encourage prospective tenants to purchase their
homes rather than conclude rental contracts under the jeonse system (under which

a tenant gives the landlord a large lump-sum deposit in lieu of monthly rent; the sum
is given back to the tenant when he or she moves out). To determine whether the
two measures had the intended impact on housing sales, housing sales figures were
studied to see if transaction volumes had increased year on year. Accordingly, housing
sales data was collected for the period between January 201 | and November 2013
and converted into spatial data using a cadastral map. Through visualization, the map
allowed researchers to see which parts of the country experienced a higher volume
of sales transactions. To analyze real estate market trends in greater detail, we also
collected online documents that included keywords such as “housing,” “redevelopment,”
“reconstruction” and “country(sub-urban) house.”
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CHAPTERIIIL.

The Concept of Big Data
and Real Estate Big Data

I. The Concept of Big Data

To understand the significance of big data, the first step is to define data. Data is
information about the real world stored in computer files or other media in various
forms such as characters, numbers, images, plans, maps (spatial information) and videos.
Because the production of data requires complex technology and considerable cost,

the public sector has mainly had the resources to produce and distribute data. Large
volumes of data have been produced at intervals, like on an annual basis.

With rapid technological development that enable the production and sharing of vast
amounts of data, data has been proliferated. Smartphones and social networking
services have made it easier for anyone to produce and share information, and sensor
technology enables the automatic production of data (for example, traffic data) in real
time. Moreover, the development of satellite technology has allowed collection of data
about changes on the earth’s surface with far greater precision and timeliness than in
the past. This proliferation of data has created a need for new technologies to store,
manage and process the huge volume of data at people’s fingertips.

The three defining properties of big data, or “the three Vs” as Gartner (201 |) referred
to them, are volume, variety and velocity.” That means big data is characterized by the
huge volume of information that it conveys, the rapid pace at which it is produced and
processed, and the variety of forms that it takes. On Twitter, for example, an average of
5,700 tweets were generated per second in 2013, or about 500 million tweets per day.
And in a single day—January |, 2013—4.8 billion messages were sent via the messaging
app Kakao Talk. And thanks to information technology, the public sector can update in
real time daily population changes and land transaction data. These are also examples of
the power of big data.

Sensors that collect data about real-time events—surveillance camera footage,
satellite and aerial photos, and data on traffic conditions—are considered important
generators of big data. Blogs, photos, videos and social networking content—all forms
of unstructured data produced by individuals—are becoming increasingly important as
sources of information unobtainable from structured data.

CHAPTER II. THE CONCEPT OF BIG DATA AND REAL ESTATE BIG DATA
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Thus spatial big data refers to
structured, semi-structured or

2. Types of Big Data

Big data can be classified as structured, unstructured or semi-structured. Structured
data refers to any data stored in a fixed field. Most data stored in relational databases
are structured data. Structured data is also accumulated when companies and public
organizations use information systems in their business operations. For example, land
transaction information includes fixed data fields on buyers and sellers, the addresses
and characteristics of the properties being bought and sold, and other details.

Unstructured data is the opposite because it is produced through blogs, internet
forums, social networking services, news media and others. Examples of unstructured
data include text and voice messages, images and video clips. Unstructured data is
expanding much more rapidly than other types of data thanks to the widespread use of
smartphones and social networking services.

Semi-structured data lies somewhere in between the above categories. Photographs

are classified as unstructured data, but details such as when and where photos are taken
comprise structured data contained in file metadata. Other examples of semi-structured
data are word-processing and presentation documents, email and PDF files.

3. Big Data and Spatial Big Data

About 80 percent of all information in the world is geospatially referenced (Burghardt
Hahmann 2013). That means about 80 percent of all information can be linked to or
expressed as geospatial data. Geospatial data refers to vector data (points, lines and
polygons) and raster data (lattice data) that represents the location of objects in the
world and objects with shapes.

Big data takes various forms such as characters, numbers, images and
video clips. Because big data usually has information on where it was
produced, it can usually be translated into or expressed in the form

unstructured big data integrated with of a map and incorporated into cadastral or administrative area maps
or expressed as geospatial data. Figure and place name descriptions, all of which constitute spatial big data
I shows the relationship between big (Daejong Kim et al. 2014). For example, address data on real estate

data and spatial big data.

contracts can be incorporated into cadastral maps showing real estate
’, transactions. In addition, by extracting location data from blogs and

social networking content, it is possible to synthesize such address

data with general location data. Floating population data produced by
telecom companies represents the locations of smartphone users in “smart cells.” Thus
spatial big data refers to structured, semi-structured or unstructured big data integrated
with or expressed as geospatial data. Figure | shows the relationship between big data
and spatial big data.

THE PROMISE OF BIG DATA IN REAL ESTATE POLICY: IDENTIFYING PROBLEMS AND WORKABLE SOLUTIONS IN REAL TIME



Figure |. Relationship between Big Data & Spatial Big Data
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Source: Daejong Kim et al. 2014, p.27.

Spatial big data is important because of the insights it offers into the interactions
between people and their environments. Existing spatial data mainly concerns the
physical and institutional environment, but spatial big data—for example, data on floating
populations, credit card use and real estate transactions—relates to people’s thoughts
and behavior. So analyzing spatial data alongside spatial big data can show how people
think and behave in specific environments. In this way, the public sector can learn more
effectively and in a timelier manner how to improve processes for policy formulation
and implementation.

CHAPTER II. THE CONCEPT OF BIG DATA AND REAL ESTATE BIG DATA 11



4. Major Big Data as Related to Real Estate

Real estate portals in Korea’s private sector, such as Real Estate | 14 and Naver Real
Estate, have accumulated region-specific information on houses for sale and users’
search logs and research data. The public sector, for its part, has collected other kinds of
information: how many land-use plan certificates have been viewed and issued, searches
for land-use regulations, real estate transaction data, requests for certified copies of

real estate agencies’ business registration certificates and real transaction prices, to
name a few. Real estate portals listing homes for sale always record visitor searches

and page views, and before executing transactions, the agencies must issue land-use
planning certificates and certified copies of the real estate agencies’ business registration
certificates. All of these activities generate enormous amounts of data.

Such data constitutes the real estate market’s leading indicators and the basis of an
effective direction of real estate policy. In response to recent changes in the real estate
market, certain public organizations plan to create a database to encompass inquiries
about lots of land and searches for real estate portals about homes for sale. Figure 2
shows the results of a time-series analysis of real estate lease prices in each of Korea’s
dong (a neighborhood smaller than a gu in Korea’s land administrative designation). The
results reflect the impact of seasons, policies and regional factors on rental rates.

Social networking services like Facebook and Twitter allow people to use computers

or smartphones to interact with each other and share information and opinions. Data
generated through social networking services are mostly unstructured data such as
photos, news reports and comments. As Facebook blocks web crawlers from accessing
its services, data collection directly from Facebook is difficult, but Facebook sells data
after processing. Twitter allows access by web crawlers and is a major source of big data
from social networking services.

Blogs provide information on individual’s interests and their daily lives. Internet forums
also focus on users’ specific areas of interest. The nature of such platforms renders
them useful for the harvesting of data on certain issues only. In Korea, Naver blogs

and online forums are major sources of big data. Figure 3 represents Twitter search
results about the April | measure (announced on April |, 2013, to revitalize the housing
market).

THE PROMISE OF BIG DATA IN REAL ESTATE POLICY: IDENTIFYING PROBLEMS AND WORKABLE SOLUTIONS IN REAL TIME



Figure 2. Time-series Jeonse Prices in Seoul Neighborhoods
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Figure 3. Twitter Search Results on April | Measure

The front page of the Maeil Business Newspaper reported that demand for small apartments in northern Seoul was expected to rise “like
wriggling bugs.” It’s funny that they always say real estate market prices are “wriggling” as if they’re bugs. Don’t trust these reports as they’ve
been almost the same since the April | measure was announced. | think they’ll last for only two months at maximum.

2013.09. 02

The Korean government has become the boy who cried wolf as its real estate measure faces obstacles in the National Assembly.... The April
I and August 28 measures failed to pass parliament because of political disputes.

2013.10.24

The opposition party: “The benefits for the rich of the government’s real estate measure are 25 times higher than those for the working class.”
Among the six new non-taxable and tax reduction items of the April | measure, three items provide much more benefits to the rich.

2013.10. 18

Jeonse loans for low-income people who do not own homes will be launched in August. Please visit | 10 Blog to check what support is provided
for low-income people under the April | measure.

2013.8. 13

CHAPTER II. THE CONCEPT OF BIG DATA AND REAL ESTATE BIG DATA






CHAPTERIIIL.

Using Big Data to
Determine the
—ffectiveness of Real
—state Policy

|I. Methods of Assessing Effectiveness of Real Estate Policy

1.1 Overview of April | and August 28 Measures

As the real estate market remained sluggish in 2013 and home ownership grew less
affordable, demand for jeonse increased, leading to greater difficulties with supply. This
is why the Korean government announced the April | and August 28 measures. This
article aims to evaluate the effects of the government’s measures on the market, with a

focus on housing sales transactions.

Prior to the April | measure, housing sales had been declining due

to a sluggish market and falling prices in the face of growing fears
over the jeonse market. A severe decline in the housing market can
negatively affect the economy and undermine the stability of financial
markets. Thus the government implemented the April | measure to
take on fears over the economy, stabilize housing options and help
low-income people. Major points of the measure included cuts and
exemptions to transfer and acquisition taxes. Table | shows details on
housing sales.

CHAPTER III. USING BIG DATA TO DETERMINE THE EFFECTIVENESS OF REAL ESTATE POLICY
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Source: Ministry of Land, Infrastructure,
and Transport. 2013. “Comprehensive

Measure to Normalize the Housing
Market for Stabilization of Housing for
Low-Income People.” Briefing materials.

Table I. Major Points of April | Measure

Applicable cases and conditions

Details of implementation

« KRW 900 million or less, 85m? or smaller, people who own
one home/ homes purchased by end of 2013

* If unsold new housing units are purchased / people who own
a house purchase homes

Exemption of
transfer tax

» Temporary exemption of transfer
tax when homes are purchased by
year’s end

* 40% transfer tax if person
transfers home after owning it for
less than one year

* Proportional tax rate of 6-38%
applied if person transfers home
after owning it for one year or
more.

Abolition of
heavy transfer
tax

* If people who own multiple houses transfer houses.
¥ The August 28 measure repealed imposition of a differential
transfer tax on people who own multiple home.

* First-time home purchase KRW 600 million or less in price,
less than 85m’, combined income of couple KRW 60 million
or less

* Houses acquired by end of 2013

Exemption of

TR * Acquisition tax fully exempted.

* Annual rate of 3.5% or less

::Inar:)crl:I * Non-homeowner, KRW 600 million or less, 85m” or less, « Criteria for single person is annual

fof::ousin income of KRW 60 million or less income of KRW 50 million.

purchase 8 * Financing can be provided up to 70% of loan-to-value ratio. Support to be expanded by KRW
2.5 trillion

Despite the measure, the government determined that housing sales remained sluggish
and jeonse prices continued to rise due to an imbalance between supply and demand in
the jeonse and monthly rent markets. So a follow-up measure came on August 28 after
consultations with relevant organizations. Highlights of the August 28 measure included
the normalization of the housing market, expansion of the rental housing supply and the
removal of burdens that had previously fallen on tenants. Details can be found in Table 2.

Table 2. Highlights of August 28 Measure

Source : Ministry of Land, Infrastructure,
and Transport. 2013. “Comprehensive
Measure to Normalize the Housing
Market for Stabilization of Housing for
Low-Income People.” Briefing materials.

Applicable cases & conditions

* Range of acquisition prices
- Up to KRW 600 million : 2%— 1%
- KRW 600 million—900 million : 2%—2%
- More than KRW 900 million : 4%—3%

Reduction of acquisition tax

* Income tax deduction for mortgage on home with standard market price of
up to KRW 400 million

* Income tax deduction for mortgage on house if homeowner purchases new
house for replacement

Income tax deduction for
mortgage with a long-term
fixed-rate installment plan

* Criteria on combined income of couple increased to KRW 60 million.

* Loan amount of up to KRW 200 million

* Criteria on applicable housing price increased to maximum of KRW 600
million (including studio apartments)

* Applicable interest rates adjusted to 2.8 —3.6%.

Expansion of financial support for
housing purchase

* Profit-sharing mortgage: structure that offers low interest rates, but profits
should be shared with government’s national housing fund when housing
prices rise

* Profit-loss-sharing mortgage: structure where profit or loss is shared
depending on changes in housing prices or ratio of loans

* Pilot project for up to 3,000 households (implementation scheduled for
around October)

Introduction of profit-sharing/
profit-loss-sharing mortgage

THE PROMISE OF BIG DATA IN REAL ESTATE POLICY: IDENTIFYING PROBLEMS AND WORKABLE SOLUTIONS IN REAL TIME



1.2 Analytical Framework

So to what extent have the government’s measures succeeded in advancing its goals?
How much was achieved in stabilizing the jeonse market and stimulating real estate
transactions? Have the policy measures proven disappointing, and if so, why? This
study aims to ascertain where and how big data can be utilized to devise policy for the
real estate market, implement sound policy decisions and conduct effective follow-up
assessments. Figure 4 represents a conceptual model showing the value of big data for

such purposes.

Figure 4. Big Data Analysis Method to Assess Effectiveness of Real Estate Policy

Establishment . . Policy . .
, Policy making — . ) mmd Policy evaluation
of policy agenda implementation
~

( (

- Sluggish real estate + April | Measure - Tax reduction - Real estate
market - August 28" Measure - Deregulation transactions

- Real estate prices

- Rising jeonse demand

Finding of real Sentiment analysis Diagnosis of real
estate policy issues related to real estate market
- Analysis of related estate policy - Real estate transaction
words to transfer tax - Analysis of responses patterns
- Analysis of related to policy - Real estate price
words to acquisition - Analysis of issues patterns
tax related to policy
implementation
Finding of real + Analysis of causes
estate market of positive/negative
issues responses

- Analysis of related
words to real estate

- Analysis of related
words to housing

Analysis of public
opinions on real
estate policy

- Analysis of related
words to transfer tax

- Analysis of related
words to acquisition
tax

- Analysis of related
words to mortgage

In the initial stages, when policymakers work on devising a policy agenda, big data

can help identify issues, for example, in the form of tweets that contain terms such as
“transfer tax,” “acquisition tax,” “jeonse” and “lease.” Other issues can be uncovered by
analyzing big data that includes terms such as “real estate,” “housing,” “apartments” and
“villa” (a residential building in Korea usually two to five stories high).

”

In the implementation stage, sentiment analysis can help show how people respond to
particular measures in real estate policy. Positive and negative responses can be analyzed
to determine why people feel the way that they do, and related matters can also come
to light in this process. Meanwhile, collection and analysis of big data using keywords
such as “transfer tax,” “acquisition tax” and “mortgage” can help policymakers identify
issues related to policy implementation.

CHAPTER III. USING BIG DATA TO DETERMINE THE EFFECTIVENESS OF REAL ESTATE POLICY



When evaluating existing policies, prices and the volume of real estate transactions can
be analyzed to determine how effective a policy is and how much progress it has made
toward its original objectives.

As Figure 4 illustrates, the use of big data presents limitations in the policy making phase
because experts usually decide whether to adopt a policy. But before such decisions

are made, big data can be useful in gauging public opinion through seminars and other
activities.

2. Establishment of Big Data

2.1 Data Collection

When real estate transactions are concluded and contracts executed, the information is
recorded and stored in real time by way of the Real Estate Management System (RTMS).
This research used data on real estate sales stored in the RTMS, with details supplied

in Table 3. Contract information was analyzed to determine whether the government’s
real estate policy measures were effective in reinvigorating the market. To arrive at a
comprehensive analysis, we collected housing sales data over 35 months beginning in
January 201 1.

Table 3. Information Collected for Public Big Data

Type Details

» Content: address of houses, contract amount, date of contract, fixed date of contract, place of
Housing sale contract or types of buildings, area (306,140 cases)
information * Area: Seoul

* Time range: January 201 | to November 2013

Big data in the private sector was collected from social networking sites, news media,
online forums and blogs through web crawling. Social networking content was collected
from Twitter, which releases data, and news media information was collected from a
variety of Korean websites. Because Naver and Daum host over 90 percent of all online
forums and blogs in Korea, all blog and forum data were collected from the two portals.
Image content was excluded at the time of web crawling, as were comments on online
postings. See Table 4 for more details.

THE PROMISE OF BIG DATA IN REAL ESTATE POLICY: IDENTIFYING PROBLEMS AND WORKABLE SOLUTIONS IN REAL TIME



Table 4. Information Collected for Private Big Data

Type Details
Social networking service * Only Twitter, data were collected due to accessibility
News media * Examples include the Chosun llbo & JoongAng Daily

- Various contents in internet forums or blogs provided by search portals

¢ Naver & Daum are main sources.

* Information collected from Twitter, news media, internet forums & blogs through
web crawling

Online forums/ blogs

For private big data, two datasets were collected separately: one for sentiment analysis
and the other for related-word analysis. In the sentiment analysis, the objective of which
was to measure the public’s response to the real estate policy initiatives in question, the
keywords were “transfer tax,” “acquisition tax” and “mortgage,” and a time range was
set from March 2013 to September 2013. See Table 5 for details.

Unstructured big data comprised about 94,000 items collected through web crawling.
Of these, blogs accounted for about half, the highest proportion, followed by online
forums, news and tweets. This dataset for sentiment analysis was the basis of a case
study for measuring public opinion and recommending a policy agenda.

On the dataset for analysis of related words, documents containing the word “housing”
or related were collected through web crawling between January 201 | and September
2013. The dataset for analysis of related words, unlike that for sentiment analysis that
included the full text of each document collected, only recorded the frequency with
which words (nouns) appeared in the documents. For this reason, analysis of related
words is used in case studies to develop a policy agenda.

Table 5. Details of Documents Collected

Blogs Online Forums  News Twitter Total
Volume (No. of items) 43,368 30,058 13,138 7313 93,877
Ratio (%) 46.2 32.0 14.0 7.8 100

CHAPTER III. USING BIG DATA TO DETERMINE THE EFFECTIVENESS OF REAL ESTATE POLICY


























































































































