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Executive Summary 227

Overview

The purpose of this report is to analyze the major issues that
our society faces in the present so that we can brace ourselves for
the future by understanding the significance and meaning that the
issues present and how they would unfold in the future. Unlike past
reports that predicted the future in targeted specific years such as
2020 or 2040, this report focuses on dynamic analysis to see how
these issues develop over the span of a decade rather than providing
concrete solutions. Each issue is analyzed from a dynamic point
of view to discover the interconnection between issues and
relationship between these issues and key technologies through

network analysis' of a perception survey used in Global Risks (WEF),

Process

The Future Preparatory Committee, formed by the Ministry of
Science, ICT and Future Planning in December 2014, began the
analysis on future issues. The Committee selected 28 issues to
analyze in the fields of economy, society, environment, and politics

based on various data such as documents from home and abroad

1 Network analysis: An analysis method to figure out people or matters that play an im-
portant role in a network by analyzing the correlation that connects multiple individuals,

matters, or organizations.
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(e.g. Future Global Shocks, OECD 2011), and the database for national
policy research. Furthermore, 15 future promising technologies
(key technologies) that might have a widespread impact on the future
society were chosen for analysis as well. Perception surveys
were conducted in April 2015 on the significance of the issues,
correlation between issues, and relationship between the issues
and key technologies. The survey results were analyzed through
Network Analysis. A total of 1,477 respondents, including experts
from academia and research groups and college students who are

the future generation participated in the survey.
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Table 1: 28 Issues for Analysis and 15 Key Technologies

Field

Issues

Economy
(6)

Hyper—connected Society, Low Growth & Shift in
Growth Strategies, Digital Economy, Job Insecurity,
Manufacturing Revolution, Bipolarized Industrial
Structure

Society
(10)

Low Fertility & Super—aging Society, Social Inequality,
Unstable Life of Future Generations, Emphasis on
Quality of Life, Multiculturalism, Change in Traditional
Family System, Credentialism & Excessive Competition
in Education, Aggravating Gender Inequality, Fight
against Incurable Diseases(Homo Hundred Era),
Cybercrime

Politics
(5)

Food Security, Geopolitical Conflicts with Neighboring
Countries, National Security/Unification, e—=Democracy,
Global Governance

Environment
(7)

Disaster Risk, Energy Shortage & Resource Depletion,
Climate Change & Natural Disasters, Growing Cross—
Border Environmental Impact, Nuclear Safety,
Biodiversity Crisis, Food Safety

Key
Technologies
(15)

Internet of Things (loT), Big Data, Artificial Intelligence,
Virtual Reality, Wearable Device, Stem Cell, Genetic
Engineering & Molecular Biology (Synthetic Biology),
Molecular Imaging, Nano Material, 3D Printer, New
Renewable Energy, GHG Reduction Technology,
Energy/Resource Recycling Technology, Space
Exploration, Nuclear Energy Technology

O Major Contents

In the first part of the report, the respondents chose the top 10

issues out of 28 issues that were analyzed based on their opinion
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on whether the issues will bear great significance after a decade.
In this chapter, the difference in perception between generations
and genders toward the 28 issues is also discussed. Furthermore,
it analyzes the likelihood of these issues of becoming a reality in
the future, the impact it will have on society, the interconnection
between issues, and how the issues are associated with key
technologies. In addition, this part looked into how policies in the
past were used to respond to the major issues by analyzing the
policy research agenda and the general public’s specific interest in
the issues by analyzing the keywords that appeared in the media.
The second part of this report describes in detail several issues
that might be significantly serious in the future and thus begin to
prepare for them. The described issues were selected by the Future

Preparatory Committee.

Top 10 Issues

Among the issues that are considered to be the most important
issues after a decade, Low Fertility & Super-aging Society, Social
Inequality, Unstable Life of Future Generations ranked first, second,
and third respectively. Other than the three issues, there are economic
issues such as Job Insecurity and Low Growth & Shift in Growth
Strategies, environmental issues such as Growing Cross-Border

Environmental Impact and Climate Change, and political issues
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including the North and South Korean Problems. (see Figure 1)

Perception Gap on the Issues

There was no significant perception gap between generations
on the importance of the 28 issues. However, a gender gap was
recognizable. Women tended to believe that some issues like
Multiculturalism and Change in Traditional Family System were

more important than others while men did not.
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1. Low fertility & super-aging society 2. Social inequality
gciﬂcﬁig;ffglﬁse(;%ﬁgs&mr 100 Gini's Coefﬁcient_ rising, indicating
will rise dramatically income polarization

80.6  (unit: people) 0277 Gini's Cogfﬁdem

represent
386 0.266 disposable income,
15.2 0.256 urban family
10 30 60 90 00 14 than2members
(National Statistical Office, future population forecast) (National Statistical Office, household survey)
3. Unstable life of future generations 4. Job insecurity

Ratio of job seekers over job openings
falling

Average age of first marriage
rising steadily

5

324 -o-women job seeker
-0-men multiple =

278 P new job openings
2468/8'8 (unit: age) 061  /new job seekers
'90 14 '3 14

(National Statistical Office, population survey) (KEIS, job market survey)

53
77£M°

‘04 14

(National Police Agency, cyber crime statistics)

N
©

80's 90's 00's

(Joint cross-ministry task force)

& E"rirs%{‘sé’:dngg&ion 8. National security & reunification
Provocations by North Korea

Energy consumption rising remain relentless

5. Growing cross-border =
environmental impact 6. Cybercrime
Number of days with "yellow dust” rising Cybercrimes on the rise
98  (unitdays) 110,109 (unit: inddents)

B 263.0 g;n_li_(o:Er)nillions (unit : inddents)

170

Al ‘02 12 70's 90's 00's

(Ministry of Defence data furnished to National Assembly
: North Korean Provocations)

\
}E

(OECD, OECD Factbook)

H E I3 I3 E3

. . 10. Low growth
9. Climate change & natural disasters & shi?t in growth strategies
Annual average temperature expected to Potential growth rate expected to
continue to rise, based on RCP 8.5 scenario continue to fall
43 Agremperature ise) (UNit: C) 46 (unit : %)
150 36
"H"“;M 25 47
First half of 21C Second half of 21C '00~10 10~"14 '15~"19 '20~'30
(Korean Meteorological Administration, (LG Economic Research Institute, LG ERI Report)

Korean peninsula climate forecast)

Figure 1: Top 10 Issues
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O Likelihood and Future Impact of the Issues

The analysis of the experts on the likelihood of the 28 issues
occurring and their expected impact on our society showed that
nine out of 10 issues, save for National Security & Unification,
were estimated highly likely to occur and their impacts also were
expected to be huge (see Figure 2). The likelihood of occurrence of
National Security & Unification was estimated to be low, but its
expected impact was great. Digital Economy and Hyper-connected
Society were not included in the 10 most important issues, but these
issues were considered highly likely to occur and to have great

social impact.

47 Low fertility & super-aging society
Indicated o : Unstable life of
50" 'c‘:t,; Social inequality @ future generatiorls‘
———— Job insecurity
Energy shortage & resource depletion Cyberarime)
North Korea and ‘ Growing cross-border
national security & reunification environmental impact

1.0 ‘Climate change & natural disasters
Nudlear safety ® Low growth & shift in growth strategies

Geopolitical conflicts Hyper-connected society @ Digital economy
Dggree tOf(A V:‘i }?ge) L with neighboring r_%unm'es L]
impac ' i i
P ) Fight against Y (E’;nI?;Zam on quality
Food.secunty incurable diseases Binciiseding i
e - ipolarized industrial structure
Biodiversity crisis
Food safety W * @ Multiculturalism

» [« ialism & i ition in education
Disaster risk ®
@ Global governance

L]
Manufacturing @ i . ;
revolution ~ e-Democracy @ Change in traditional family system

b
Aggravating gender inequality

3.0
3.0 33 Indicatedl 4.9
(Average) area
Likelihood of occurrence 1.0 5.0

‘ Economic issues ‘ Sodial issues . Political issues ‘ Environmental issues I

% 1point : Very low, 2points : low, 3points : average,
4points : high, Spoints : very high

Figure 2: Likelihood of Occurrence and Degree of
Impact of Future Issues
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O Interconnection among the Issues

Network analysis was used as a means to study the correlation
among the 28 issues and Figure 3 was developed as a result. The
figure shows that those placed at the center have more connection
with other issues and the thickness of the lines shows how closely

related those issues are to each other. The thicker the lines, the more

related those issues are.

—e
e-Democracy

Nation Security,

H /Reunification

Digital Economy

Cybercrime ™ -
Boae Geopolitical Conflicts

L /_ Hyper-conn Society. ‘with Neighboring Countries

Credentialism & Excessive " K IR it &

Competition in Education Nudlear Safety
\ \

Y i 3
Bipolarized A= 5w Growth & Shift
_ Industrial SUUCUTe } iy Growth Strategies -

S

¢ —
=" Sodial Inequality

Manufacturing A X X
Revolution 3, Energy Shortage
& Resource Depletion
*
Aggravating Gender
Inequality £
Climate Change

/ & Natural Disasters

Low Fertility & .~ Disaster Risk | [}/
SuperAging Society/  _Unstable e 5 =
- Uure Generations Growing Cross-Border ~ Biodiversity

Fight against
Environmental Impact”/ Crisis

Incurable Diseases

Multiculturalism

Change in Traditional
Family System

@ Economic Issues @ Sodial Issues
@ Political Issues @ Environmental Issues

Figure 3: Interconnection Map of 28 Future Issues



Executive Summary 235

The most connected issues are (WEmphasis on Quality of Life
@]Job Insecurity ®Social Inequality @Bipolarized Industrial
Structure & Low Fertility & Super-aging Society ©®Hyper-
connected Society WLow Growth & Shift in Growth Strategies
®Disaster Risk and ©@Global Governance in the order named.
Distinctively, Emphasis on Quality of Life is low in importance and
with less social impacts but it is the most connected issue. As issues
with greater connection tend to have more and wider social impacts,
a more comprehensive approach is required with due consideration
of other related issues.

The following diagram shows how closely related some of
the most connected issues such as Job Insecurity, Low Fertility
& Super-aging Society, Social Inequality and some of the
environmental issues out of the 10 most important issues including
Climate Change & Natural Disasters, Energy Shortage & Resource

Depletion are with other issues.

Interconnection between Issues and Key Technologies

Figure 4 was developed, based on network analysis, in order to
visually display links between key technologies and issues. The
issues placed at the center have a greater number of related key
technologies than other issues. The more related the issues and key

technologies are, the thicker the lines become. In addition, the key
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technologies connected with a higher number of issues tend to have
larger nodes.

Issues closely related to science and technology were O
Manufacturing Revolution @ Disaster Risk (3 Emphasis on Quality
of Life @WBiodiversity Crisis ®Energy Shortage & Resource
Depletion ©Fight against Incurable Diseases (DLow Fertility &
Super-aging Society ®Bipolarized Industrial Structure and @Low
Growth & Shift in Growth Strategies in the order named. Moreover,
the key technologies with a greater number of related issues were
Artificial Intelligence, Big Data, and [oT. Artificial Intelligence,
IoT, Genetic Engineering, GHG Reduction Technology, and
Nuclear Energy Technology were taken as examples to explain how

such key technologies are related to our future social issues.



Executive Summary 237

»
Nuclear Safety °

.
Geopolitical Conflicts Food Security
- with Neighboring Countries
Growing Cross-Border »
Environmental Impact dimate Change
0 & Natural Disasters
Global Governance EnergylResource N‘;;'f:,:j"og'ygy Space Exploration

Recydling Technology

(]
GHG Reduction Technology *
New Renewable Energy ) Food Safety
-
Natioh Security, @ . Nano Material

/Reunification : Bipolarized Energy Shortage ~giodiversity Crisis -

Big Data . jngustrial Structure. & Resource Depletion Unstable Life
3D Printer // of Future

Generations

% -
€DemoTad " \yearable Device : #
Low Growth & Shift _ Manufacturing -, EmPhasis on Quality
in Growth Strategies . Revolution orLife

o *
Molecular — social Inequality

*
Aggravating Q Imaging
Virtual Reality
Gender ¢ Fertility & >
Inequality Low Fertility Fight against |’ Disaster Risk

Super-Aging Sodiety ” ncurable Diseases

-
Genetic Engineering Change in Traditional

- A

Job Insecurity 3 & Molecular Biology -~ Family System
Artificial Intelligence
@ loT @
» Stem Cell Hyper-connected
Credentialism & Excessive Sodiety
Competition in Education
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|1 Digital Economy

Cybercrime

@ Economic Issues @ Sodial Issues
@ Political Issues @ Environmental Issues @ key technologies

Figure 4: Interconnection Map of 28 Future Issues and
Key Technologies

O Policy Agenda Trends

This section looks into the government’s policy agendas and
responses to a set of major issues over the past 15 years to offer
guidance for future policy formulation. Applying a big data
analytics approach, policy agenda trends were analyzed using the
National Knowledge Information System (NKIS) database of policy
papers published over the past 15 years.
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O Energy Policy Agenda

Figure 5 shows the changes in the energy policy agenda from
2000 to 2014. In 2002, Korea could focus on “inter-Korean energy
cooperation” rather than the supply itself thanks to the relatively
stable supply of oil in the early 2000s. Over time, however, with
rising oil prices and the introduction of the Kyoto Protocol, such
topics as the “oil price shock (2004),” global response to climate
change including “Intergovernmental Panel on Climate Change
(2005),” environmentally-friendly “energy mix (2006)” for efficient
energy supply, “smart grid and electric vehicles (2009),” and “new
and renewable energy (2010)” gained more significance. After
experiencing the rolling power outage in 2011, “energy efficiency
(2011)” emerged as an important topic. Finally, with declining
drilling prices driven by technological development, “shale gas

(2013)” became one of the key policy agendas.

00 ‘01 ‘02 03 ‘04 ‘05 06 ‘07 '08 09 10 M 12 13 4

* * » ® * * o -
Inter-Korean Oil Price IPCC  Energy SmartGrid New/ Energy Shale Gas
Energy Shock Mix (Electric Renewable Efficiency

Cooperation Vehides)  Energy
%
Eﬂ] @ .ﬁ

Figure 5: Changes in the Energy Policy Agenda
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New Growth Strategy Agenda

Figure 6 shows the changes in the new growth strategy agenda
from 2000 to 2014. As the limitations of a catch-up economic
strategy became apparent in the 2000s, efforts began to transition
the “Korean development model (2003)” into leadership economic
growth by reinforcing internal capacities through the “Knowledge-
based economy (2000)” or “Science and technology (2005).” These
internal efforts were accompanies by attempts to externally
extend Korea’s economy via the “Korea-U.S. FTA (2007)” and the
hosting of the “G20 Summit (2010)”. Sustainability of economic
development began to receive attention around 2010, fostering
active policy research for “Green growth (2009)” that sought to
use the reduction of greenhouse gases and related environmental
regulations aligned with the Kyoto Protocols as new growth drivers.
Sustainable development was expanded to include not only eco-
friendly concepts but also the wider sustainability of an entire
economic system. Agendas for shared growth such as “Ecosystemic
development (2012)” have expanded and developed into a new
model for economic growth that aims to achieve a sustainable
economic ecosystem through the convergence of ICT and science
and technology, culminating in the promulgation of the “Creative

economy (2013).”
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‘02 ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 10 1N 12 "3 14

-
Ecosystemic  Creative
development economy

Figure 6: Changes in the New Growth Strategy Agenda

o
development and
model technology

O North-South Relations Agenda

Figure 7 shows the changes in the North-South relations agenda
from 2000 to 2014. The overarching principle of “peace and
trust” has defined both the Korean people’s interest in the North-
South relations issue as well as the evolution of Korea’s policy
agenda. The predominant policy agendas of the early 2000s
were the “Engagement policy (2000),” “Northeast Asian cultural
community (2004),” “North-South economic cooperation (2006),”
and “Humanitarian aid (2009).” A string of provocations by North
Korea, however, including the sinking of the Cheonan and the
bombardment of Yeonpyeong Island shifted the policy from
unilateral aid to a principled approach. As a part of this shift,
“State normalization (2010)” was discussed as a policy agenda.
Recently, ideas of a “Peaceful reunification (2011)” have developed
into more specific discussion of “Reunification costs (2012)” and
the “Reunification dividend (2013),” transitioning into the “Korean
Peninsula Trust Process (2013)” that represent more realist policy

agendas.
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Changes in ‘o0 ‘01 ‘02 ‘03 ‘04 '05 '06 ‘07 ‘08 ‘09 10 6 12 "3 "14
North-South
Relations
Agenda

- - ) - - - » »
Engagement Northeast Asian  North-South Humanitarian Peaceful  Reunification
policy cultural community economic aid reunification costs
cooperation

A\ State Reunification
i Q normalizati dividend
i Korean Peninsula
L Trust Process

Figure 7: Changes in the North—South Relations Agenda

O Media Keyword Analysis

The section also offers an insight into the general public’s
opinions and views on recent issues by analyzing the most
frequently used words or phrases in social media and other

s 12
materials”.

— Emphasis on Quality of Life

The analysis revealed such keywords as wellbeing and leisure
to be central when it comes to the issue of Emphasis on Quality
of Life. This suggests a growing importance of effective policy

response related to wellbeing and leisure in improving the quality
of life.

— Low Fertility & Super aging Society

Korea’s aged population reached 7% in 2000, and is expected to

2 Media Keyword Analysis was performed using the media data and analytic tool from the

ICT Future Strategy Center of NIA (National Information Society Agency) in Korea.
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rise to over 20% by 2026. A strong interest in keywords related to
jobs has been identified in today’s society marked by low fertility
and super-aging population trends. These keywords include issues
faced by the younger generation including “youth unemployment”
and “temporary employment” as well as issues faced by the older
generation such as “re-employment” and “employment extension.”
These keywords reflect the impact of jobs on the marriage and
childbirth of younger Koreans and economic stability following

retirement for older Koreans.

[Living Environmem] [Job Stability]

Economic Capacity

Stability

Unfair Labor

Practices Job Creation

- o
Emphasis on Leisure Time

Deterrents Quality of Life Solutions

o

Social Better
Alienation Wellbeing Leisure Work Culture

l Family | [wetl-dying [ 5-day work week| Hobblen l

Figure 8: Media Keyword Analysis on the Issue of
Emphasis on Quality of Life
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[Double income family] [Chlld-care leave ]
Single-person household Child-care support

Lowv fertility

Youth

unemployment
employment Low fertility & 7@
super-aging society

C——

[Finandial planning| [ Heatth |

Figure 9: Media Keyword Analysis on the Issue of Low Fertility

& Super aging Society

O Comparison with Global Issues

This section compared the future issues of global concern selected

by the World Economic Forum (WEF), Organization for Economic
Cooperation and Development (OECD), National Intelligence Council

(UsA) with those selected by the Future Preparatory Committee (see

Figure 11).
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— Issues of Global Concern

Social Inequality, Job Insecurity, Cybercrime, Energy Shortage &
Resource Depletion, Climate Change & Natural Disasters, Nuclear
Safety, Geopolitical Conflicts with Neighboring Countries, Food
Security, Disaster Risk, Biodiversity Crisis, Global Governance

The common global issues include economic and social issues
such as Social Inequality, and Job Insecurity; and environmental
and energy issues such as Energy Shortage & Resource Depletion,
Climate Change, and Biodiversity Crisis. As the global economic
instability continues, countries around the world see Social
Inequality and Job Insecurity to be more important in the future.
Energy Shortage & Resource Depletion, Climate Change &
Natural Disasters, and Biodiversity Crisis are commonly selected
as important environmental and energy issues as they require a
globally coordinated response and influence every single country.
Cybercrime and Nuclear Safety have also attracted global attention,
as their impacts tend to easily spread across borders to neighboring

countries.
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— Issues of Great Concern in Korea

Low Fertility & Super-aging Population, Growing Cross-border
Environmental Impact, National Security and Unification Issues,
Multiculturalism etc.

Issues of great concern in Korea include Low Fertility & Super-
aging Population, Growing Cross-border Environmental Impacts,
National Security & Unification Issues, and Multiculturalism.
Low Fertility & Super-aging Population has emerged as one of
the most urgent issues as Korea has one of the lowest birth rates
globally and is experiencing a rapidly aging population. In addition,
special circumstances on the Korean peninsula such as the inflow
of yellow dust and fine dust, public anxiety over being exposed
to radioactivity substances after the Fukushima accident and
separation of the two Koreas have increased public concerns over
the Growing Cross-border Environmental Impacts and National
Security & Unification Issues. The inflow of foreign workers
and increase in international marriage has promoted the Korean
people’s awareness on multicultural families and Multiculturalism
itself though the trend emerged a little late in Korea than in western

countries.



246

— Issues of Global Concern, but not of as Much Concern in Korea

Fiscal Crisis, Liquidity Crisis, Large-scale Terrorist Attack, WMD
(Weapons of Mass Destruction)

Issues that gained global concern, but that are not of as much
concern in Korea were fiscal crisis, liquidity crisis, large-scale
terrorist attacks, and weapons of mass destruction (WMD), Issues of
large-scale terrorist attacks and WMD are related to global security;
however, it did not gain much attention from Korean citizens since
they do not have a direct impact on Korea. Furthermore, it also
shows the low possibility of global financial issues such as the fiscal

crisis and liquidity crisis erupting in Korea.

Common Issues

Issues of
interest in the world

Issues of
interest in Korea

Social Inequality
Job Insecurity
Low Fertility Cyber Crime ) B
& Super-Aging Society Energy Shortage & Resource Depletion  Fiscal crisis
Climate Change & Natural Disasters

SR s Foie Nuclear Safety Liquidity crisis
Environmental Impact Geopolitical Conflict
. . with Neighboring Countries .
National Security Food Security Terrorist attack
{Unification Disaster Risk

s . Weapons of mass
Biodiversity Crisis destruction

Multiculturalism  G|obhal Governance

Figure 10: Comparison with Global Issues
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— Global Comparison in terms of Likelihood and Impact

Furthermore, the difference in people’s perception toward the
likelihood and impact of the issues that are present both in the
Global Risks report and this report was also compared by using the
results of the perception survey in the Global Risk report in Figure
11. A total of eight issues were subject to comparison, for example,
Social Inequality of this report was compared to Income Disparity
of Global Risks and Climate Change & Natural Disasters to Failure
of Climate Change Adaptation.

Of the eight, the perception gap between Korean and global
respondents on the impact and likelihood of such issues as Climate
Change and Natural Disasters, Food Security, and Biodiversity
Crisis was narrow. On the other hand, the perceived impact of such
issues as Social Inequality, Job Insecurity, and Cybercrime was
significantly higher among Korean respondents.

The fact that the risk of Social Inequality was perceived to be
of greater impact than others shows that Korean respondents are
relatively more sensitive to inequality issues such as the widening
wage gap. The wide perception gap on Job Insecurity shows that
the members of Korean society are more sensitive to this issue.

The greater perceived impact and likelihood of the Cybercrime
issue among Korean respondents can be partially attributed to the
highly developed ICT infrastructure of the country. Many ICT-

related industries are benefiting from such good infrastructure, but
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at the same time, reports of adverse effects are increasing as well.
The lack of natural resources can be cited as the reason behind
the concern over the Energy Shortage and Resource Depletion
issue. The likelihood of Geopolitical Conflicts with Neighboring
Countries was perceived to be lower among Koreans despite the
ongoing confrontation with North Korea and the possibility of
conflicts occurring among some northeastern Asian countries.
It appears that Koreans perceive the likelihood of geopolitical
conflicts occurring in its region to be lower since many have never
felt the direct impact of such potential conflicts when compared to

other frequently occurring regional disputes and conflicts.

55 N %
Social Inequality @ ., e
X @
Energy Shortage .\ A
& Resource Depletion =7 % : g
- - Y 1 ’/
ST \\ : o
- \ ] =
.-~ Climate Change \ HE
~~7 & Natural Disasters ~ [<% 1/
= == b I o e O
= o 1 i
g o e - 4 o
E Geopolitical Conflict @ <~ R
with Neighboring Countries g \\o
e ‘\
O <. @ Food seaurity QO \
g \
B \Y
=l @ Biodiversity o
O Crisis
@ Korea © WEF
4.7
4.5 6.0
Likelihood

Figure 11: Perception Difference between Korean and
Global Respondents
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O Issues Suggested by the Future Preparatory Committee

This chapter introduces additional future issues identified and
selected by the Future Preparatory Committee. The Committee
categorizes the issues into three areas (social and cultural changes,
industrial and economic changes, and changes in life and environment) and

offers its views and suggestions on each issue.

O Future Plans

Based on this report, the Committee will select the two most
interconnected issues and draw up a future strategy for addressing
such issues. The strategy will explore comprehensive measures,

using science, technology, and ICT.



o &
R
M- =
g P ol
o = oF =
ofl = 6
5 o & o _ 8!
i ol KO o
A._D%)%mm o MMP/) o~ ofl of <Fo I,
— = ol = < s =
m.oo:_._.l_:.{ o - 2 =2 o Ok o B &%
R T i F Q2 hJ_,:.HA)_.m.,_.u_ 2
® B s g E I @mwﬂﬁwﬂaﬁm =
Ol_ﬁﬁ_m_#.uu.ﬁw._ |_u._u._n).._n_o)tm|.Eo|n.___o_.m|._J_EL|_.._omw_. m.rl)mlﬁ_
o I o K __o*mH_lux"x_.A.lu_._.._oLuo?ur_uh..mo_.._o 7o|EF _
Hé@m__u%xo JA_EE___OM(_u_mw @vﬁv_._.,__z_@ﬂ 1o%or)%
T Aﬁgmm%&g%amﬁwm&mag BTy
I-I%I 0. AN (o] L__oﬂ - _lu_..u_...__ ...Al._O._ |.@|._
Go|._m”=__. °F = < of H RO KO A | If Bl
._..“_m\&mf__h H_an._@ @S_zﬁo|w_mHo 7$,.E
EERRE EMW@EMM%%ﬁa%mmm EEEE
0 555D mgmﬁww.«m1@@aggm S W
o RO W |mloa§3w=_émom=\o(@e\§mA __oﬂum”ww”mﬂ
%H_.oﬁxlo_xo__g <0 20 <o AT © = oo
_.oommmw@oo_.ﬂu .__._n_.m_wmo(:@
K0 KO RO RO MOA._ﬁ_Eo
o




|
=T 9
s 2 3
<
4 o=
<k X =
e ~ s 2 &
- = __A. = ﬂ\.w — ._._/.o
a_w_ﬁ RO/ S wd o
3 H m © & & H
=z 3 " X P ol @ 2 2
o ko 1 < o ! o il
Z 7 $p33% zg° 3
. il 5 _3rrs IROS i
F = ol F R M._ o= ._._(.A\ @m0 ol
—~ I D= R = B oW L z
F K % T ?GW|mm Fox 8 R X
N T W™ o = = gl H X 7 om 2 < oar RO wl K
ST mw_p);_&%ﬂ:.mom_ém o # Wk oD KO
] %w_mMeyx\Al_m_Am@mmm c & X 83 o
o % olfaw-,olzxﬁﬁ,%%_l EHgoi=u
e = o 3 S oF o <k 5 OF § 5 o 25 B oM 8l
g B L~ LW o= oar IOk Iy r £ 8 ¥ 2o ok
=r = 3= X nos wi s Tz © S g omr oD o ol =y
[ K0 OF ol = 2w E % oe Y o3 __.J_,Dx
gl £ 5 X 9l 0 & & 2 = o X0 I 3 TR oG oK
- T o = < oo = ¥ =l N . £ @ of 5} A ok T u._
ST=) R o Tl ofl H < £ 5 o g £ S K 9 g oo °
= M I @ @ %OTE%%J_,Jvl? c S K 2 ol § W ogl
= ! | IR ol ol ofl B0 © iy 3 K o L o
Boo ® 55 %gm_ﬂ%%ﬁ%M%M%)mM__c_;_mmom_;
— ] N ~ XK 5 %5 ® ® & ~ &l
_“__.._ %) [ _”__-h o T 0~ @u Ho &0 o R0 RO 5 2 © RDOR Um0 &M
< K ¥ = .__A..__.u_u_l._eﬁHAM__z%%oaﬁw_.u___gnoﬂ%ﬁ
- < |3 T o T R A T N W ko
@ oF KO o o m_____aﬁo__ﬁﬁEEEu_uaﬁwﬁmmoeu:nmoﬂa&w_%
il = K- ol ...rM\(H\F__/Am__a__amo.r.rwm.wam:.ﬁrﬁ g o
m o ool Ko ) F o ool W <i =N H e 3% S 3 i of TH <3l
= = A Ko Somyan Wl W oF %0 = o o S ol F e
; u_.._ﬂo_._.mnm_umm@mzo@a.@&mﬂmam.wa\owxo__ramu
N DM oz 4l o0 OH & oT_ngoxIﬁv_AI_.@deo
o o 1ol 1 o



Ul
IH

K0
il
o
o
Wk
0
=)
<r
Lo
~NO

EETN)
(LS|

ilo]
ol
ol

2y

=%, HIA H

=
.

=)
B

O

E[F&(MLSH[0] RH)

K=

5T 7247 2]

e

ES
T

(







10:

+o|-

[Hol‘n|a-

b AHHSE Alcie)

‘é'i‘.‘_ﬁ'-} 2H|

ZE 1Y 2017 042 14
X20| D[HYZRTFSHE D[2HEH|9I RS, KISTEP, KAIST
BN =
oYY 4=Z
CIXIRl  0IRE, ol&7|
OAIE ol
2N EAMET XAZY
SEH5  X396-2012-000018%
Fh |z TUA| YMET AGMR225HZ 112
T3k 02-3141-2700
WA 02-322-3089
ZMO[X|  www.bookdaum.com
ISBN  979-11-5622-268-2 03300
CIPHIO{#1S  CIP2017003771
0] M9 FHEYEME ST HEEMEZ(CP)2 MAHEREXZAIAR SH0|X](http: //seoj.nl.go.kr)2t
IR IS2SEA|AE p: //www.nlgokr/kolisne)OllAf 0|25 4= %@Lm
© of2HAt=aISHE O|2hZ=H| RS, KISTEP, KAIST 2017, Printed in Korea,
- IH20|Lt HRE M2 ?0'7?10M ﬂﬂéH =t=[H=}
- XNASY XA EAE EMET XAZZE HEURRE 2E DY TAQ| 2% XAV |E Aoz M =

B el Sl 7158 ARG EEE A8ae) BE U EHe sholIUUE AGE LI






FFole 219 viEARt vEE wEr] AsiMe AGH R AlLE At
27 gile #AE Far) dsyth 71 Ak 4] et bi-gsh=
vElE Hlays HES FEshal, Aed AR Galyt viEl A FE
3l FAl AFe 7I97teF itk 3% YGelA= vEie] Akt aRlE Sl
WD 4 e A=l ek vhdstal, ARgjF o2 Wt duke 2o}

- DjshRE DIl BT 2

43 A B3] 71E2] AR ALTo] dule] 4TS AT §
U WS el Aol @ & sl M=da, Ao, 24
A, Fehes, ALRIEYC] o3 dolrt Bem EAsn AelH s

i ol el ] Aspel Aol A viedsl, A Az St
Mg BHIE FE5H BUS TR0 2M Akt At e weh
7} Qlojubiz ek

=z ISBN 979-11-5622-268-2 03300

2 xfzi2e opfgE kst |57 [0 B5H0) BB MIREoR Jst '10H 3 CfetIZ, 4R Aeisiy

AlCHO| At AHIS | oiE MEE2 DAz, SH=ntsly &7 |27 HRIKISTEP), 710|AE(KAIST) —E—%DEHE@&
LSt ZSH[O0|X[ol|lA T




