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. Can big data revolutionize
policymaking by governments?

(Source: https://www.ft.com/content/9f0a8838-fa25-11e7-9b32-d7d59aace167,
“Can big data revolutionize policymaking by governments?” in Make Big Data
open, accessible and available in real time / From Gavin Hayman, Twickenham,
Middx, UK Copyright The Financial Times Limited 2018.)

Big Data for Government and the Public Sector
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Can big data revolutionize policymaking by governments?
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« SAS define big data :
 “Big data Is a popular term used
to describe the exponential
growth, availability, and use of

iInformation, both structured and
unstructured.”
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Can big data revolutionize policymaking by governments?

Text Mining using R

And so even though we face the difficulties of today and tomorrow, | still have a
dream. It is a dream deeply rooted in the American dream.

| have a dream that one day this nation will rise up and live out the true
meaning of its creed:

We hold these truths to be self-evident, that all men are created equal.

| have a dream that one day on the red hills of Georgia, the sons of former
slaves and the sons of former slave owners will be able to sit down together at
the table of brotherhood.
| have a dream that one day even the state of Mississippi, a state sweltering with
the heat of injustice, sweltering with the heat of oppression, will be transformed
into an oasis of freedom and justice.
| have a dream that my four little children will one day live in a nation where they
will not be judged by the color of their skin but by the content of their character.
| have a dream today!
| have a dream that one day, down in Alabama, with its vicious racists, with its
governor having his lips dripping with the words of interposition and nullification,
one day right there in Alabama little black boys and black girls will be able to join
hands with little white boys and white girls as sisters and brothers.

KOICA- N R
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Can big data revolutionize policymaking by governments?
5

| have a dream today!

| have a dream that one day every valley shall be exalted, and every hill and
mountain shall be made low, the rough places will be made plain, and the crooked
places will be made straight; and the glory of the Lord shall be revealed and all
flesh shall see it together.

This is our hope, and this is the faith that | go back to the South with.

With this faith, we will be able to hew out of the mountain of despair a stone of
hope. With this faith, we will be able to transform the jangling discords of our
nation into a beautiful symphony of brotherhood. With this faith, we will be able
to work together, to pray together, to struggle together, to go to jail together, to
stand up for freedom together, knowing that we will be free one day.

And this will be the day, this will be the day when all of God s children will be
able to sing with new meaning:

My country tis of thee, sweet land of liberty, of thee | sing.

Land where my fathers died, land of the Pilgrim s pride,

From every mountainside, let freedom ring!

And if America is to be a great nation, this must become true.

KOICA- N R
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Can big data revolutionize policymaking by governments?
.

And so let freedom ring from the prodigious hilltops of New Hampshire.

Let freedom ring from the mighty mountains of New York.

Let freedom ring from the heightening Alleghenies of Pennsylvania.

Let freedom ring from the snow-capped Rockies of Colorado.

Let freedom ring from the curvaceous slopes of California.

But not only that:

Let freedom ring from Stone Mountain of Georgia.

Let freedom ring from Lookout Mountain of Tennessee.

Let freedom ring from every hill and molehill of Mississippi.

From every mountainside, let freedom ring.

And when this happens, when we allow freedom ring, when we let it ring from
every village and every hamlet, from every state and every city, we will be able t
o speed up that day when all of God s children, black men and white men, Jews
and Gentiles, Protestants and Catholics, will be able to join hands and sing in the
words of the old Negro spiritual:

Free at last! Free at last!

Thank God Almighty, we are free at last!
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Source: http://www.sthda.com/english/wiki/text-mining-and-word-
cloud-fundamentals-in-r-5-simple-steps-you-should-know

# Install

install.packages("tm") # for text mining
install.packages("SnowballC") # for text stemming
install.packages("wordcloud") # word-cloud generator
install.packages("RColorBrewer") # color palettes

# Load

library("tm")

library("SnowballC")

library("wordcloud")

library("RColorBrewer")

# Read the text file from internet

filePath <- "http://www.sthda.com/sthda/RDoc/example-files/martin-luther-king-i-h

ave-a-dream-speech.txt"

text <- readLines(filePath)

docs <- Corpus(VectorSource(text))

inspect(docs)

toSpace <- content_transformer(function (x , pattern ) gsub(pattern, " ", x))
docs <- tm_map(docs, toSpace, "/")

docs <- tm_map(docs, toSpace, "@")

docs <- tm_map(docs, toSpace, "#it|")

# Convert the text to lower case

docs <- tm_map(docs, content_transformer(tolower))
# Remove numbers

docs <- tm_map(docs, removeNumbers)



Can big data revolutionize policymaking by governmentS?
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# Remove english common stopwords

docs <- tm_map(docs, removeWords, stopwords("english"))
# Remove your own stop word

# specify your stopwords as a character vector

docs <- tm_map(docs, removeWords, c("blabla1", "blabla2"))
# Remove punctuations

docs <- tm_map(docs, removePunctuation)

# Eliminate extra white spaces

docs <- tm_map(docs, stripWhitespace)

# Text stemming

# docs <- tm_map(docs, stemDocument)

dtm <- TermDocumentMatrix(docs)

m <- as.matrix(dtm)

v <- sort(rowSums(m),decreasing=TRUE)

d <- data.frame(word = names(v),freq=v)

head(d, 10)
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Can big data revolutionize policymaking by governments?
| v
set.seed(1234) P— -
wordcloud(words = d$word, freq = d$freq, min.freq = 1,
max.words=200, random.order=FALSE, rot.per=0.35,
colors=brewer.pal(8, "Dark2"))

findFreqTerms(dtm, lowfreq = 4)
findAssocs(dtm, terms = "freedom", corlimit = 0.3)

head(d, 10)
barplot(d[1:10,]$freq, las = 2, names.arg = d[1:10,]$word,
col ="lightblue", main ="Most frequent words",

ylab = "Word frequencies")
plot(d[1:10,]$freq, d[1:10,]$word, main="Scatterplot Example",
xlab="Words ", ylab="Freq. ", pch=19)
slices <- d[1:10,]%$freq
Ibls <- d[1:10,]$word
pie(slices, labels = lbls, main="Pie Chart of Word Freq.")

slices <- d[1:10,]%$freq

Ibls <- d[1:10,]$word

pct <- round(slices/sum(slices)*100)

lbls <- paste(lbls, pct) # add percents to labels

Ibls <- paste(lbls,"%",sep="") # add % to labels

pie(slices,labels = Ibls, col=rainbow(length(lbls)),

Kl] I [:A«EDain:"Pie Chart of Word Freq. ") ‘\ 11 s
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Can big data revolutionize policymaking by governments'?

) RStudic - x
File Edit Code View Plots Session Build Debug Profile Tools Help o r o u u s I n
O - Of g Go to fle on * Adding » & Project 1

Console  Terminal Jobs 5 Environment  History  Connections

2

** import Datacet = & List = 5

Tbls «- paste(lbls, pct')- + add percents to Tabels -

2 i3 3 vironment ~
1bls «<- paste(lbis,"%",sep="") # add ¥ to labels W coa T T |
pie(slices,labels = 1bls, col=rainbow(Tength(1bls}), values
main="pie chart of word Freg. ") class oY
ser. saed(1234) filerath "http://wew. sthda. com/sthda/RDoc/example-files/martin-luther-king-i-have-a
wordcloud(words = diword, freq = d§freq, min.freq = 1, freg.word int [1:1000] NA NA NA NA NA NA NA NA NA NA ...
max.words=200, random.order=FALSE, rot.per=0.35, i 5300L
colers=brewer.pal(8, "Dark2")) ipc "GOLN-005/04"
i 5 i 1L
; (1234 ; W W i W
ig;dﬁsué(w;r;s - dtword, freq = d$freq, min.freq = 1b1s chr [1:10] "will 16%" "freedom 12%" "ring 11%" "dream 10%" "day 10%" "let
max. words=200, random.order=FALSE, rot.per=0.35, maingroup 003
colors=brewer, pal(8, "parkz")) pct num [1:10] 16 12 11 1010 16 8.7 7 7
. e section "6"
wordcloud (words = diword, fregq = d§freq, min.freq = & = e num [1:10] 171312111111 98 8 7
max.werds=200, random.order=FALSE, rot.per=0.33, bl i
colors=brewer.pal(8, "park2")) SO L]
subgroup "o4"
wordcloud(words = diword, freq = d§freq, min.freq = 1, text chir-{1:46] " ... v
max. words=200, random.order=FALSE, rot.per=0.35,
colors=brewer,pal(8, "Darkz")) Files Plots Packages Help Viewer =
P z00m | S pygort + | O s 45 PUBlich =

wordcloud(words = diword, freq = d§freq, min.freq = 1,
max.words=200, random.order=FALSE, rot.per=0.35,

colors=brewer.pal(8, "park2"))

wordcloud(words = diword, freq = d§freq, min.freq = 1,
max.words=200, random.order=FALSE, rot.per=0.33,

colors=brewer.pal(8, "park2"))

wordcloud(words = diword, freq = d$freq, min.
max. words=200, random.order=FALSE,
colors=brewer,pal(8, "park2"))

PE
meaning

—maumam

[
E

s1ices <- d[1:10,]%freq

Tbls <- d[1:10,]%word

pet <- round(sTices/sum{sTices)*100)

1b1s =- paste(lbls, pct) # add percents to labels

1615 <- paste(lbis,"®",sep="") # add ¥ to Tabels

pie(sTlices,Tabels = 1bls, col=rainbow(Tength(Tbls}),
main="pie chart of word Freg. ")

barplot(d[1:10,]%freq, las = 2, names.arg = d[1:10,]
col = .ghtb'\ue main ="Most frequent werds”,
ylab = "word frequencies™)

wordcloud(words = diword, freg = d$freq, min.freq =
max.words=200, random.order=FALSE, rot.per=0.33,
colors=brewer,pal(8, "park2"))

wordcloud(werds = diword, freq = difreq, min.freq = 1,
max. words=200, random. order=FALSE, rot.per=0.33,
colors=brewer.pal(8, "Dark2"))

wordcloud(words = diword, fregq = difreq, min.freq =
max.words=200, random.order=FALSE, rot.per=0.33,
colors=brewer,pal(8, "park2"))
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Can big data revolutionize policymaking by governments? =

The strategic difference between dogs
and cats for the education-how to solve
the problems. Using Big Data?

https.//www.youtube.com/watch?v=098nYgnE93Y
« How about Korea during the
big data era?
» Education was a key success
factor for the big data era.
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Can big data revolutionize policymaking by governments?
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+ So called “Crazy strategy
for the business”
- Samsung Electronic
Semi Conductor Case
- Hyundai Ship Building
Company Case

KOICA- RV s 15
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Can big data revolutionize policymaking by governments?
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- - - Samsung
‘e; b 64 KDRAM 3R h gk & 8 -
amseisis T8 Electronics

Semi Conductor
Plant located In

: Korea
Samsung Electronics
Announced the
Successful
Development of 64K D
RAM Semi Conductor on
Dec. 1, 1983. |
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Can big data revolutionize policymaking by governments?

o

Samsung
Electronic
Smart Phone
Plant located In
Vietnam

Samsung
Electronics Built
Line 3 of Semi
Conductor Plant on
August, 1987 in
Kihung, Korea.
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General Yi Sun-Sin and a turfle ship
story to get the fund from UK Bank.

Mr. Longbattom, CEO of A&P-Appledore
International Ltd (APA), focused on ship
design and construction. He let Barclays
Bank lend ship building money to Hyundai.

KOICA- RV N o 18



Can big data revolutionize policymaking by governments?
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* In 1983 Hyundai Electronics
Industries Co., Ltd. (The name Hynix
comes from Hy in Hyundai and nix
[from nics in Electronics]) was
founded.

- Now it became SK Hynix.
- Hynix became almost bankrupted, but

it makes a lot of profit because of
semi-conduct market booming.

Secrets behind Korea's Economic Success
https.//www.youtu be.com/watch?v:bJOhI\/IrSTSkI
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Can big data revolutionize policymaking by governments?

» The world’s annual data generation is
estimated to be doubling every year,
and the overall size will reach 44
zettabytes (that's trillions of gigabytes)

oy 2020, according to a study by

nternational Data Corporation.

 |f all this information was placed In

nigh-end tablet computers, the pile

would reach from Earth to the moon

more than six times over. |
KOICA- LI sa0E 2




Can big data revolutionize policymaking by governments? =
» All this digital data can give you more
contemporaneous insight about the
economy. The potential 1s dizzying.
« Social media feeds can be used to build
real-time gauges of sentiment.
 Satellites in space see which ships dock
where and when, whether oil tanks are full
or empty, the quality of a crop or even the
productivity of a blast furnace.
« Credit card purchases and email receipts

show retail spending.
KOICA- LUl sacm 2



Can big data revolutionize policymaking by governments? =

« Job listings from hundreds of thousands of
career sites or corporate websites can reveal
employment patterns. And smartphones
send location data that show where we are
at any given time.

* In time, the “internet of things” could reveal
our daily eating habits through web-
connected fridges. Satellite images of
harbors, car parks, roads and airports can
reveal much about the movement of goods.

KOICA- LUl saum 2



Can big data revolutionize policymaking by governments? =

» Some finance ministries, central bankers and
statistics agencies are now starting to dabble in the
field in order to understand the economic tides
better and more swiftly — a development that could
have significant public policy implications. The
financial crisis exposed major gaps in official figures.

« The National Bureau of Economic Research’s
business cycle dating committee, which is the semi-
official arbiter of US economic contractions, took
until December 2008 — nearly three months after
Lehman Brothers went bankrupt — to declare that
the US economy had actually entered a recession a

year earlier.
KOICA- LI sa0m =
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Can big data revolutionize policymaking by governments?

» While many economists had concluded as
much for some time from the rapidly
souring monthly and quarterly data, the
statistics did not adequately capture the
pace at which the economy was tanking,
recalls Diana Farrell, former deputy director
of the Obama administration’s National
Economic Councll.

» "The economy was doing a lot worse than
we realized, and our policy response was
predicated on a much weaker recession,” she

K[]?ﬂ{ﬂlts V1] EEUS EimEY



Can big data revolutionize policymaking by governments? =

« Satellite monitoring of Chinese manufacturing
facilities by SpaceKnow.

« How it works: measuring production in China
SpaceKnow builds the Chinese Satellite
Manufacturing Index from taking millions of
snapshots of more than 6,000 industrial sites
across China, and uses artificial intelligence
to turn activity patterns into a numeric
measure of how well the country’s
manufacturing sector is doing.

KOICA- LI sa0m =



Can big data revolutionize policymaking by governments?
« Big data could have a "huge” impact on
policy, especially around recessions.
 There is a lot that traditional data cannot
answer at extreme moments.
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Il. Big Data and E-government

(Source: Zaher Ali Al-Sai and Laith Mohammad Abualigah, “Big Data and E-
government: A review,” 2017 8th International Conference on Information

Technology (ICIT))

Big Data - the next government affair

AV saaa
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Big Data and E-government

- Big Data for Problem Solving Attitude

Developing an
information system
solution is based on
the problem-solving
process.

Systems
Analysis

Define and
understand
the problem

l

Develop
alternative
solutions

l

Choose the
best solution

Implement the
solution

Define the problem
|dentify causes
Identify solution objectives

P

——

Developing an Information System Solution

|dentify information requirements

Identify alternative solutions

Evaluate the alternatives
Choose the best solution

Create detailed design specifications

Acquire hardware
Develop/acquire software
Test the system

Prepare training and documentation

Convert the system
Evaluate the system solution

VTS
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Big Data and E-government P

Problem Solving

« Earle Dickson (October 10, 1892—
September 21, 1961) was an American
inventor best known for creating
Band-Aid® brand adhesive bandages.

« He lived in Highland Park, New Jersey,
for a large portion of his life.

« Dickson was a cotton buyer at the
Johnson & Johnson company.

 His wife, Josephine Knight, often cut
herself while doing housework and
cooking.




Big Data and E-government P~

Problem Solving and Systems Development

« Dickson found the gauze stuck to a wound with
tape did not stay on her active fingers.

* In 1920, he placed squares of gauze in intervals on
a roll of tape, held in place with crinoline.

« James Wood Johnson, his boss, liked the idea, and
put it into production.

* In 1924, Johnson & Johnson installed machines to
mass-produce the once handmade bandages.

 Following the commercial success of his design,
Dickson was promoted to vice president.

KOICA- V)0 2D 30
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Problem Solving and Systems Development

Big Data for Defining and Understanding the Problem

What caused the problem?

Why does it persist?

Why hasn’t it been solved?

What are the objectives of a solution?

- Different people may have different ideas about th
e nature of the problem and its severity

* Information requirements
|dentifies who needs what information, when, where, and how

Requirements analysis

KOICA- AV sa0=a



Big Data and E-government P

* A big challenge for the government of
developing national initiatives is to find
out how can use the offered
opportunities by ICT to promote an
effective services. Implementing the

 Big Data in ICT has the power to
transform e-government transactions
with added value for public services
and has the ability to support the

digital innovations for e-government
KOICA- Ll saam =
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Big Data and E-government 547

« E-Government can use big data to
discover the trends and patterns of
peoples’ behavior on the social
networking so that the government can
provide better, effective, efficient
service.
« The term of Big Data offers a new
opportunities for value creation,
discovery , prediction and empower the
business intelligence for decision
KOIBMpport In e-government. ki s =




Big Data and E-government P

* Big data can provide a pattern of
people’s activities and information
while the e-government dealing with
big data to predict and assume the
current needs and satisfaction of their
people.

KOIC A= VT ESISEimEY



Big Data and E-government P

» The researchers can summarize some
benefits of having a big data in e-
government include the following :

 Providing and integrating efficient resource
of big data.

* Integrate valued data In e-government to
decision making processes .

 Ability to generate data faster.

* Higher revenue .

* Increasing of storage capacity.

KOICA- LI sa0m =
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* The researchers can summarize some
benefits of having a big data in e-
government include the following : (Cont'd)

» Availability of different types data .

« Empower and Enhance the quality of life .

 Controlled utilization of E-government
resources efficiently.

* Increasing of transaction processing
efficiency.

* Increase the levels of transparency.

KOICA- V] B EmE



Big Data and E-government P

« Challenges include issues related to legal
frameworks, policies and principles; data
management and protection; identity management
and privacy;,

« 105 UN Member States have policies and
legislation on the right to access e-government
information.

e Also the same number produce online policies on
open government data and about 113 countries
offering online personal data protection Acts and
legislation.

G
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l1l. Strategies for Ko‘r‘ean
Big Data Applications

(Source: Kwon Yeong-il (Victor) (Head of National Big Data
Center(NBDC)), Big data and its Application in Korea, 2017)

Gov't to Inject billions to incorporate
smart info tech into state projects.

KOICA- LI sa0m =



Strategies for Korean Big Data Applications

National Big Data Center of NIA(National Information Society Agency)

Provide the shared service of big data to the start-up, IT venture

companies and academia for fostering bigdata R&D and business

University
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National Big Data Center in Korea Research
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Strategies for Korean Big Data Applications

Supporting Startups and Ventures

Support fostering of data-based startups and
big data technology companies that are small yet strong

Environment for

Developers

Business Idea
Competition

. Provide hardware and

_ software resources that

| are required in the entire

process of service
development

Exchange Market

Support connecting “
excellent ideas with |
startup opportunities |

Set up the standards and rules
for data exchange and develop
the market policy for data

Identify excellent
technologies of big data,
support their market entry

and co-brand the solutions

béta Dlstrlbutlon andm

E f“razafm@

Provide cluster-based
hardware resources
considering data access

security
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Strategies for Korean Big Data Applications

Fostering Specialized Manpower (Data Scientist)

University (Graduate
School)/ ITRC

Practical training
infrastructure,
curriculums,
| professional trainers,
! connection with career
opportunities

Practical trainihg
infrastructure

Curriculum

ecialized
Education for Current
Workers
Train how to use big data

in work and in the public
sector

Public and Private
Educational
Institutions

Provide consulting on

educational curriculums

and support
infrastructure

Practical Training Environment in Korea
Big Data Center

Training Data Set Professional trainer

Analytics
Competition
(Bigdata Contest)

Find talents with

analytics skills and lead
them to create jobs

Connection with dareer
opportunities

22/57



Strategies for Korean Big Data Applications

Supporting National Future Strategy

Support the implementation of national future strategy
based on objective evidence including data analytics, knowledge

Develop key agenda for the future and Solve current national and social issues

mid- and long-term national strategy

Future Forecast P”"ate | ]] ﬁ

\\ National Future Strategy System

(Collection, analysis and usage of global data, open public data, private data, etc. )

Analysig
Gathering

- Scanning

; Analysis System for Supporting Future

g Public and Private Data WS
Strategy

20
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Strategies for Korean Big Data Applications

Case 1 : Seoul City Government Case (Night Bus Routing)

In 2013, the City of Seoul conducted a big data analysis on telecom data, discovering
that people called a lot looking for a ride after midnight. The City of Seoul launched
Night Bus Line after midnight.

Economic Impact

Benefits to bus transportation companies
and the citizens in Seoul

Economic impact of hundreds of million
(won) through the night bus service

Application and Follow-up

» The best bus route based on the data
» Propagation to other cities
including Busan, Kwangju, and so on.

25/57



Strategies for Korean Big Data Applications

Case 1 : Seoul City Government Case (Night Bus Routing)

_ KT + Seoul City Government R
C System Architecture ) Pyt

Bus line Routing
..Decision Support

Platform

Seoul Pedestrian Flow

)

H Rt

PEDERSTRIAN  NIGHT BUS
ESTIMATION  LINE, STATION ROAD

NEWS
N I NATIONAL
‘ ‘ INFORMATION SOCIETY
AGENCY 2 6/ 5 7



Strategies for Korean Big Data Applications

Case 2 : Infectious Diseases Monitoring

ru A 2003, CHINA, HONGKONG, CANADA,
M) ,,'SINGAPORE etc. spread to 32 countries.

’20 USA, MEXICO SPAIN,

”:,THA!LAND KOREA etc.
_f"spreéd 10 129 countries.
7 ’[{Around 14,000 people died

D d than 700 |
ied more than people &$360 b||||on loss

7 2015 ' Saudl Arabla &oii&ﬁrbllllon Yoss
Korea etc. spread to 26 countries

& 500 people dled ¢ -
2016, BRAZIL, MEXICO, PHILIPPINE,

2014 leena, Guinea ) W VIETNAM etc. Spread to 50 countries
_Sierra Leone etc. spread to 10 countnes ,

Around 11,000 people died
& $8o0 mllllon loss.

*H1N1 : Influenza A virus subtype H1IN1

e Within 100 years, at least more than one of the infectious disease around the world expected to outbr

eak more than 20% of possibility and as a result, economical loss will be over $60 billion yearly.

-SOURCE : Global Health Risk Framework Report (Jan. 2016)

N I NATIONAL
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' Stfategies for Korean Big Data Applications

Case 2 : Infectious Diseases I\/Ionitori"rﬁ'

Cause of Animal Epidemic Transmission Cause of Human Epidemic Transmission

| First Outbreak ~
in Gimje

i J],.,-"- : { . \ ] ek
; 2/4-2/8 Car Vist 2 { s N\ -
3 Fs P s

S ~umTED
- - KINGDOM

UnireD SraTes.
i
» -~ 3
M a’ 3 = . : 3 o f‘ MERS-CoV cases by reporting country e /“IL/ .P{ .
- b n w 2MAN B TP
1/29 Car Visit 1 il 4 S Type Number of cases Place of exposure 2 impoitéd
& ) oImported 1 —Jordan =
{ ._ - . - = @ Local ‘ 10 —Qatar
A 2 {100 —Saudi Arabia

— South Kerea 7
—United Arab Emirates
- Bahrain to Qatar =

Y w2 b g . X )
5Tl u M ) ¥ * il Numbers in the map indicate the m[af number of focal and imported MERS CaVa'ases -
B source: European Centre for Disease Prevention and Control

Spread by vehicles visiting Spread by people visiting
the infected farm the infected area

Using big data and ICT technologies can help prevent infectious disease from spreading
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'_ Stfategies for Korean Big Data Applications

Case 2 : Big data flagship pilot projéct
3. Korea's Case . Animal Epidemic

| _
‘ Data Source “E!i’ ::‘ea?;:::v: Utilizing Information
i

FEIEMM=E KAH IS ISBUGEENAY
Movement log of | Animal and Plant Quarantine Agency ——

@ ewas §oz Re I e
M mwen | wma o

ivestock vehicles

collected via GPS
_—

Predict modeling where
animal diseases will oc
cur with Deep Learning

Provide predictive
information on where the
epidemic animal
diseases will occur

Government information
on Farms(e.g. Livestock
information, farm visiting
history)

*https://www.youtube.com/watch?v=KoZK 0vF3Us&feature=player embedded

NIA Hmshonsocer 29/57




Strategies for Korean Big Data Applications

Case 2 : Infectious Diseases Monitoring™

4. History of Preventing Infectious Disease

Ministry of Science, ICT
and Future Planning

Ministry of Agriculture,
Food and Rural Affairs

Ministry of Health
and Welfare

with KL

Animals Epidemic

Create a model to predict the
infectious disease transmission
utilizing data getting from the
vehicles that carry live stocks

<.
Build a prediction system in
‘Animal and Plant Quarantine
Agency’ and leverage predictive
models to prevent the spread of
Al(Avian Influenza) & FMD(Food-
and-mouth disease)

Plan to add farm entry log in order
to upgrade the predictive model

NATIONAL
N IAT;\N %59 Bre telecommunication companies from South Korea

A

y 4

Human Epidemic

Deliver consultation to block inflow
of infectious diseases using
roaming data

Develop ‘Smart  Quarantine
System’ to avoid infectious
disease using roaming data from
KT

Schedule to add the roaming data
from SKT and LGU+ to ‘Smart
Quarantine System’

30/57



5. Impact of Korea’s Case (Animal Epidemic)

The predictive model has been used every time an infectious disease occurs

= The model predicted 97 Al(Avian Influenza) cases out of 116 cases
(83.6%) from the 2" half of 2015 to the 1st half of 2016

= It helped cutting $ 76 Million losses

= This model also has been applied to other infectious disease cases
such as FMD(Foot and Mouth Disease) Result Display & Use

%0, HIEO[E| OfSHEMOEHPAl

Predictive Model
(developed by machine learning)

NATIONAL 31
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Strategies for Korean Big Data Applications

Case 2 : Infectious Diseases Monitoring

In 2014, KT conducted a big data analysis with KAHIS to predict the spread of Al
(Avian Influenza) in Korea.

Prediction and actual breakout regions

W nEs | Bt
[ L | s
|- Ryl 6 weea
es 2 ik 2
HES HE 1

* Red: Predicted Areas vs. Grey: Actual (Source: KT 2014)
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Strategies for Korean Big Data Applications

Case 2 : Infectious Diseases Monitoring™ *

6. Korea's Case: Human Epidemic

. Data Source

m Data Processing
b

Into Information

Utilizing Information

Ly

Provide a notification to

individuals when visiting
-" > infected areas or
= Affected returning home during
SI&lecom @LGu* O e Individual | incubation period
i Medical |

List of customers using cell
phones in countries with in
fectious disease

X Q ZHNI 78
Korea Customs
Service

List of passengers boarding
a plane from a contaminate
d area

NATIONAL
N I A INFORMATION SOCIETY
AGENCY

P Es qlb
KCDC —

List of people who traveled
affected areas and still are u
nder the incubation period

—>

—>

nig;

(\. e em kil o

i |||| ;‘30 |

Provide whether the
patient has visited a
infectious disease areas
through medical system

Provide statistics on
how many people visit
infectious disease areas
for making a quarantine

policy

33



Strategies for Korean Big Data Applications j

Case 2 : Infectious Diseases Monitoring™
6. Korea's Case: Human Epidemic

KT and KCDC have started ‘Smart Quarantine Service’ since November 17th, 2016

630K+
36K+

N I NATIONAL
‘ \ INFORMATION SOCIETY
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Strategies for Korean Big Data Applications

Case 2 : Infectious Diseases Monitoring

/. Korea's Case: Human Epidemic

Introduce Big Data
Practices in Public

PP R, vd ~ 13 4

|1 AL AL L Al i\

— 4
77“ "‘ | LJa re |

TTEEEEl | X e .

14 voati~nrn MaoathAad

7 2 oY 1Y I y

W LIHLALIC 1 IVIC LI 1OV

".
) (' )
"y l
o

Provide Consultation
and Training ICT
Infrastructure Service

Introduce the best case to prevent the infectious
diseases from spreading by adding big data technology
to the existing quarantine system

Share the way of constructing ICT infrastructure to
prevent infectious disease from spreading

Share the way of using big data and developing big data
model to improve Korea’s quarantine system (both
human epidemic and animal epidemic)

Provide consulting and training services for the big data model
and systems to prevent national animal epidemic from
spreading

Provide consulting and training services for visitor
management system to prevent infectious disease from
spreading

35/57



Strategies for Korean Big Data Applications

Case 3 : Target Business Analysis™

In 2015, BC Credit Card conducted an analysis on structured and unstructured data

y 4

in combination, producing better marketing campaign outcome.

Social Data

8 OPMEE K| LESO|ME IHLH= OF22A A3 - Outlet Outing ZH]

Rank

Ak
2
3
4
S
6
7
8
2]
i0
11
12
13
14
15
16
17
is
i9
20

Keyword SAM== Bte =
=t 17.880 24,901
=oiL| 16,671 61,561
1o 13,666 62.566
of o=l 12,200 18,404
SHOFEH x| 7.855 11,947
| ofwr | 7,326 29,099
OftH & 6,358 9,659
Th= 5,612 10,455
=] 5,129 19.613
= 4,592 6.441
Ll=f | =3712 7.677
S 3,530 5,910
= 3,312 7,506
Soe 3,212 4,817
= m 3,043 6,334
o= 2,976 4.368
of L] 2,731 5.655
o 1.874 2,750
O X| 1,870 4,062
OFLK 1,256 3,198

Convergence

Rule Based Mapping
Demography

7 e

Industry/Merchants

NATIONAL
N IA INFORMATION SOCIETY
AGENCY

Purchase Time

Purchase Volume

Job

Purchase Reason

Card Data

TR IPEELZEE  JPRELZRYE  JPIEEY
b4 ETA _HEw FERY DREZE
NO33 MI% Y
N1022 ot b HoE»H0p 2788
N034 MHEETR 2788
N042 ARA XA
N122 0 FIENE]
N122 0 0134
N0512 Yarzd 3% ge
NO43 2% Hlh=0d
N131 e A%
N1411 0tE4 008 LEL]
N1412 S0tEM So22 43
N1412 205 R85 R018E
N1412 S0E4 0188 Otz%
N1412 S0E 0188 052z
N1412 S0EH 082 478
N1412 S0 088 HFEYR
N1412 S0EM 082 g
N112 SaH Iat
N1122 SEM% A5 I
2EHL Ay L

N1122

Target Business Derived

8
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Strategies for Korean Big Data Applications

Media Broadcasting on Big Data Project

N

&
.\n, : 4 i @
b

AOA ‘HY L4273
[ e, AP

Big Data:
Big today, normal tomorrow

ITU-T Technology Watch Report
November 2013

"81% o Blofet

300 2 Q5017 8] HOJEy EA




IV. Big Data and
Artificial Intelligence for
e-Government

(Source: 1. Korean Government, Leading_the_world_e-Government (brochure)
2.The presentation by Dr. Jim Spohrer (IBM) © IBM UPWard 2016)
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I Big Data and Artificial Intelligence for e-Government

Global order created O

by informatization,
and the evolving role
of government

As democracy and ICT develop, the role of government is evolving.

Pegple are expecting a ligher level of adnumistrative efficiency and transparency.
The policy requests made by a diverse spectmim across society have become mamfold and specified.
Now, people are askmg for a more evolved government, making it impossible to contime based on
the existing method. The Korean govemment is contimcusly trying to find new ways to sustam and
develop amidst the new global order created by mfermatization. To tes end. e-Government is gammg

attention as a new form of govermment that can overcome the lmutations of existing instituficns. %

KOICA= SV ‘8#8‘2:?.1 s



IR B WWIIY §WFlLan

Big Data and Artificial Intelligence for e—Government is special.
e-Government

]
Countries sroumnd the world are promeotme e-Govermmeent projects
by apphvmg ICT m ther adummmstratons. and are achievme great resniis.
Korea is also one of the coumiries that has been able to achieve natonsl development
b establishing e-Govermmeent. Howewver, performmance and results are mot the only
reasons why the immfermational society 15 focuzing on the e-Govermoent of Borea.
From ithe moins of war i the 19530s. Kores achieved the “Mdiracle of the Han Fiver,™
through remarkable economic development m only half a cembory:
Mot cmly that, Korea became the first couniry to fimm itself fromm & recipaet
i a donor oouniry. For this, Forea made a bold decision to mmvest £9%6
of its natonal budget in e-Governnent
Through thes, Korea was able to realize a conventent. mansparent
and efficzent govermment faster than sy other coumiry around the world.
e-rovermzent was the doving force behimd Eorea's rapand developnaent.

N iatitis uiateak i ik
mud-so-lonz-teana muplasnaton
plans by =

Viiorld s Thast
Imvermet smd TOT
[ S b= 1

Choen culitooe
embracmg mear
technologses and
sETvices




- Big Data and Artificial Intelligence for e-Government

Pioneering the most solid
and fastest path to e-Government

Korea blt its national basic computer network and high-speed ICT mitastructure

-1997
The establishment
of G2G-based
e-Government for efficient
administrative work

= Begen issuing resident masmetion nombers, Ihym

in e-Guremment. by smending the Residant Respstration
Act (1968)

= (Crovermmen:-lad development snd distfmtion

of Korean-mede comgneters. (1970s)

= Lmmrhed tha firss government arganiranon related fo

; IT (Apsil 1970
before IT was proliferated. IT was the key to the foumdation of sustamable development. « Bromoted five campaterization of sdministmsive wodks,
‘This foundation became the driving force m overcoming the 1997 Asian fimancial crisis. sachi as procurement, i secuity,

Back then, e-Government was the way to findamentally mnovate the overall governance
Testrchurng and operation system of the country

COMIIC AS0RS, TSI,
civil affnirs, jndicial precedents, sir (1970z)

= Esmbiished the nations] compuier nemyork and

comectsd it to fhe local povermment systems (1590z)

Now, e-Government is applied not only to administrative tasks, such as HR., finance,
and procurement, but also to everall lifestyle, melnding corporate suppert and crvil services.
It also inchudes 2 system where people can freely take part in the pelicy-makng process, realizing.
‘e-democracy” to bong about a nation nm by the people.
Korea's e-Govenment was developed based on this solid fonmdation and 15 recopmized
&s an unprecedented global success case.
201 2_201 6 " Ranked splace n thres UN E-government Surveys (2010, 01, 2014)
= Enhsnced cusmmired one-stog services for childbirsh. mbentancs,
welfare, and vesr-end tax adfustment (2010)

e-Government that - Imp he reacy of ive servires by dizclosine public
mmm data end originsl sdminisragve documenzs
= Advanced &G seTvices throngh next fiom eechmak
departments and 17 104 comparine bie dsts and mabee)
services

= Ectshlished Forean &-Government Mester Plan 2020 (20185) .

BIG DATA

1997-2012

The expansion of - Enscted fhe “s-Govemment Act” snd established the

mmﬁx-m = Esmblizhed the secumty system for e-suthentication 200)
e~Government ] the iom for &G services hish
in demand, such az nanonal tx (2001}, edacstional
ndmimismation (2002), food snd dmgs (2003, and employment (2004)
- Promated essily sccessible m-Government (2011)
- Enacted Perscnal Informatios Progction Act is copsideration
of the adverss effects of e-Govemment

RV N za0a e
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I Big Data and Artificial Intelligence for e-Government

With
e-Government 2020,

Korea will take a leap
into the future.

The e-Government environment is rapidly changmg.

New ICT will create a hyper-connected society that connects people, thmes,
and space without any constraints. In particular, new technology comverged
with IoT. cloud. big data, and mobile, the so-called TCBM,

is transfomming the fiture of e-Government.

The biueprmt for the new Korean e-Govenment that will be realized
within the next 5 years is an e-Government that is sensitive to
custonezed to mdividuals; an e-Govermment that realizes advanced
mtelligence admmisration based on new technolozies and bulds
an mielhgent pan-governmental collaborative enviromment;
and an e-Govemment that creates new sources of wealth
by sustamable diztal “new deals” that foster

the new digital mdustry:

Korea’s new e-Govemment 2020 i3

& human-focused e-Government
tealized by advanced ICT.

RV N saca e



I Ranked 1st place in three consecutive UN E-government Surveys

' The best e-Government recognized by the -.-*.-l_url._l

Korean e—Government

The world’s best e-Government of Korea has ranked 1st place m three consecutive UN E-government

Surveys from 2010. Thes 15 an ymprecedented record m the lnstory of UN E-govemment Surveys.
Also, the vanous systems bult by Korean e-Government are exported to many countnes,

recerving excellent feedback. The systems of the Korean e-Government are recogmzed for
ther excellence, receiving many awards from diverse infernational ergamzations, meluding
the prestgious UN Public Service Awards, widely regarded as the Nobel pnize of public service.

Year 2010 201 2 2014
Cverall i i | 1% | g
Onltine service index 1.00(1%) 1.0001") 0.9703")

Information communication

th > =
infrastructure index 0.64{13%) 0.83(7") 0.93(2™)

Human capital index 0.94(6™) 0.92(6™




Ministry of Food and

' Korean
e-Government Map

Korea's 22 mumsmes and 16 offices each have built
e-Government systems (approximately 1,300 systems).

Of these, the following are the selected 21 systems that
have been evaluated as greatly contmbuting o realizing

a convenient efficient, fransparent, and secure govemment,

MEinistry of Land,
Infrastructure
and Transport

et/ {vwwew malit g0,k

Ministry of Health
and e

fitkn | v v i ki

Ministry of Justice
it oo g0 ke

Niinistry of Personnel Management
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it e Rescuces
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Safety and Security
[F——
Ko 110 Mifliries
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ictp! ] Fowew.ral ok
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ma BPS)
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\f

e ® and Veterans Affairs
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i ifommation Sharing Systam
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Wiinistry of Strategy and Finance
ot e g Ky
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Ministry of Unification
a8 b
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e s i
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Food and Rural

TSI T I T

Anti-Cormuption &
Civil Rights Commission
Rt e, ac,

Ak

Ministry of Science,
ICT and Future Flanning
it e msip ke

¥ Posd] Postal Log
It Systemm (Posthlid]

Ministry of

Ministry of Forsizn Affairs

tity | whwsimela o

Pinistry of Trade,
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Iicluis

National Tax Senvice
https! Foetnts o kr &

Korean National Police Agency
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Korea Customs Service
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Syl (LI8-PAGE)
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Property Office
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Big Data and Artificial Intelligence for e-Government == 7

« Convenient e-Government

 Realizing e-Government that makes people’s
lives convenient e-Gov.

 Korean e-Government provides online
administrative services at anytime, anywhere
in order to make people’s lives more
convenient.

 All Koreans can use administrative civil
services whenever and wherever they want,
and can notify, report, and pay a variety of
taxes online.

« Also, quality of life is improved with the
application of postal logistics information,
traffic information, and patent information
provided by e-Government.

KOICA- LgRIR s 2= o



Big Data and Artificial Intelligence for e-Government == 7

 Transparent e-Government

 Korean e-Government is realizing transparent
administration and increasing the people’s
right to know by disclosing the administrative
process of tasks online that are closely related
to people’s lives.

 The public procurement and customs
clearance processes are computerized online
to ensure fairness and transparency.

 The criminal justice process is also disclosed
online to gain people’s trust.

- Also, people’s voices are actively reflected in
policy formulation.

 Public information is disclosed to the people to
help drive new growth engines.

KOICA- RAPRS SRS =



Big Data and Artificial Intelligence for e-Government -

Efficient e-Government

Korean e-Government is realizing effective
administration.

Efficiency of administrative tasks are improved by
building systems such as On-nara, where all
administrative tasks are done online, dBrain, where
national finances are comprehensively managed real-
time, and e-Saram, enabling performance based HRM.
Also, by providing a standardized framework for
software development, the burden of overlapping
development was diminished, and administrative task
processing time was dramatically shortened due to
sharing administrative information.

Through this, costs, human capital, and time were

saved, and work efficiency was improved.

KOICA- RV 320D e



Big Data and Artificial Intelligence for e-Government == 7

 Secure e-Gov.

- The Resident Registration System that
provides 24/7 service, and Government IDC,
the world’s first governmental data center,
are the backbone to seamless government
tasks even in the event of unexpected
disasters.

 In terms of cross-border security, the
Immigration Information System blocks
entry by dangerous individuals preventing
potential terrorist incidents and
strengthening national safety.

 Internally, 112 for emergency and 119 for
disaster, are keeping all Koreans safe.

KOICA- MAPRR SWERSE =



Big Data and Artificial Intelligence for e-Government -

« Korea will share its
knowledge and experience
of e-Government and
contribute to the
development of the global
e-Government.

KOICA- RV 320D e



I Big Data and Artificial Intelligence for e-Government

Korea will share

its knowledge and experience
of e-Government and contribute
to the development of

the global e-Government.

Korea is sharmg its e-Government expenence with the rest of the world to contribute to bridemg

the digital divide batween counfries. Requests for cooperation and exchange are continnonshy coming
from not only developing countries, but also major international organizations such as WB, ADB, IDB
and so forth. From 1998 to 2014, a total of 1,400 people from 111 countries leamed sbout Korea's
e-Grovernment through local traming and mvitational workshops.

The e-Government of Korea will share its accummilated experiences and kmowledge with the warld to
solve digital divide between countries and contribute to global e-Government development.

KOICA-

MOU on e-Govemment Cooperation
Fores hss sigpad MOTUs with 45 cowmmias and iemstional orgsnirstions upon

et for 20 C iom smed poalk part m vark
cooperation aciivities, such as high-level mestings with permer countnes,
P A L A

A +82-2-2100-3957

e=Government Cooperation Center

Jomstly aperated for 3 years to find Eocal e-Gi needs and 1 DrojEcEs.
Opersted in 7 oounimies st fr. comently operating 1 Indonssia and will open

2 e cemgers in Pem and Keaya

88 +82-2-2100-3947

Korean e-Govemment Experience Program

Providea ¢ ized maining on Eorean -G 1o gversess public
officials in charge of e-Govermment

1410 oversess public officials fram 111 covnmries bave parricipared in Korean
-V eI SNpEeTCE PIOSTEL

& +82-2-2100-3%55

e=Government Consulting

Provide consultmg services on. ishing mformari zat .mmmm
bazad on Kores' id Temre o -

o3 +82-2-2100-3953
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Big Data and Artificial Intelligence for e-Government ,ﬁbs

—ﬁﬁ_
Definitions: Al vs |A

(Source: The presentation by Dr. Jim Spohrer (IBM) © IBM UPWard 2016)

* IA is Intelligence Augmentation, or people

Al is Artificial thinking and working together with smart
Intelligence, or machines.
intelligence in  IA is what IBM calls “Cognitive Computing”
machines (smart and the smart machines are called “Watson
machines) Solutions” or more generally “Digital

Cognitive Systems (Cogs)”

K[]I[:A«‘” ‘S II AT 70



Big Data and Artificial Intelligence for e-Government ,)!

A Fusion of Technologies with the Deep Learning Concept

Multi-disciplinary research: The Main Role

* Disciplines: Breadth of disciplines to

tackle 1ssues:
* Psychology and cognitive science,

BOUNDARY = !

(! CROS:

G~ SING

fll;:):r::;g‘r‘:‘mn‘ pezﬂtxt-vf?riimcms
—rsanding proien o o O thpy

philosophy, design and art, public policy e
and management, law and regulations
* Systems: Professional associations to 1,
tackle industry and system issues,
including novice to expert progression -
on tasks

* Socio-technical system design loop and
smart service systems

KDIC A SN

-
of}
>
Iz
19
El
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Big Data and Artificial Intelligence for e-Government a'
-

Types of Al
* TOOI#__{
) -
- Assistant Jal 2

« Collaborator

COLLABORATOR

« Coach

5

(

M

Mediator /st
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Big Data and Artificial Intelligence for e-Government ) 4
ﬁ 7_.7 ‘ :

Types: Progression of models anéi"'_égpabilities

Task & World | Self Model/ User Model/ |Institutions
Model/ Capacity & Episodic Model/
Planning & Limits Memory Trust & Social

Decisions Acts

Tool + - - -
Assistant + + + - -
Collaborator ++ + -
Coach ++++ ++ + + + +
Mediator +++++ ++++ +++ ++

KOICA- LI sa0m 7



I Big Data and Artificial Intelligence for e-Government

i
Dendrite Soma
_ e

KOICA-

—

Artificial Neural Networks

L Yy
J{ lfiﬁr’ %
Input
signals
Ih-rxp i

Axon Spin I

Activation
function

Output
o) =y
iill:
Threshold
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Big Data and Artificial Intelligence for e-Government

 Simple Perceptron

* The neuronal model we have just
discussed is also known as a perceptron

 The perceptron is the simplest form of a
neural network used for the
classification of patterns said to be
linearly separable

- Basically, it consists of a single neuron
with adjustable synaptic weights and
bias

KOICA~ O] EREE L



I Big Data and Artificial Intelligence for e-Government

- Simple Perceptron

Bias

X1 i
s X
g 2 Output
2 y
7]
5 X3 | k
3 Summing
= Junction

X4

Synaptic Weights

Kﬂ I [:A‘“" ‘S‘l | =ausn 76



I Big Data and Artificial Intelligence for e-Government

i
18

* In mathematicalterms, a neuron k can be
described by:

U =) WX,
and
Vi = '?’(“k T bi:]
where u, is the linear combiner output due to
input signals.
* Also v, =u, +b,

KOICA- ST ] EEElmE



I Big Data and Artificial Intelligence for e-Government
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I Big Data and Artificial Intelligence for e-Government

Simple Perception - Example

Weight (grams) Length (cm)
Fruit 1 (Class | 121 16.8

C1) Banama .., 15.2

Fruit 2 (Class | 210 94

C2) Apple 195 8.1

X,(Length in cm) Class C,

201
164
121
8l
41
: : : : — X;(Weight
http://scholastictutors.webs.com 50 100 150 200 2 in grams)

Kﬂ I [: A«‘" ‘S" =2t 7



I Big Data and Artificial Intelligence for e-Government

Simple Perception - Example

w,(0) = ~30, w,(0) = 300,
b(0) = 50,7 = 0.01 ;

Fixed Input Activation
xﬂ =+1 Function
X1
X,
| +, if x20
= {—1. if x<0

K[] I [:Aq“' ‘S"l 2T 8o



I Big Data and Artificial Intelligence for e-Government

w,(0) = =30, w,(0) =300, |
: length(cm)
b0 s0.p-001 | T xo=(30/300)x,-(50/300)
5 |
Therefore the Initial Decision 1A \\

Boundary for this example is:

NN
L WX WX, +b=( :z‘ (6 7 \

(210,9.9)

=305 43000 +50.=0 BAA «;;‘*:‘:?‘%‘:
g =100, < 20800030 _gey  #r 4 \\\
R PR T 300 - ﬁz‘;&\\\\\ \i‘”i‘m

.(5()/3()())/v 50 100 150 200 250 X,
_ 30x200-50

x, = 200, x, g 1983 weight(g)

)

Initial hyper-plane does separate the two classes.

The computer adjusted the slope and reclassified % from Class C,
to Class C, after learning based on Supervised Learning.



e

Big Data and Artificial Intelligence for e-Government ﬂ'
-

- Simple Perception - Example

-30*121 + 300*16.8 +50 = 1,460 > 0
—Class C,

-30*210 + 300*9.4 +50 = -3,430< 0
—->Class C,

KOIC A= RV s -
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| Fixed l

Activation
Function

Now use the above model to classify the unknown fruit. -
x(unknown) =[+1,140,17.9]"

w(3) =[50, -30,300]'
v(unknown) = sgn (wrﬁ}r{unknuwn]) =sgn(50 x 1—% x140+300x17.9)

=sgn(1220) = +1
. this unknown fruit belongs to the class C.

KOICA= RV N a0 e
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Internet of Things (loT)

 Extending the current Internet and providing
connection, communication, and inter-
networking between devices and physical
objects, or "Things,"” is a growing trend that is
often referred to as the /nternet of Things.

 “The technologies and solutions that enable
integration of real world data and services
into the current information networking
technologies are often described under the
umbrella term of the Internet of Things (loT)”

KOICA- RV 320D e
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Sensor devices are becoming W|dely avallable

- Programmable devices
- Off-the-shelf gadgets/tools

age " < 11:0: j
0 7 s, Linker Intel Group
per hour A
37.05W N
244.2V 0.158 A

Image Sensor Device
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More “Things” are being connected

Home/daily-life devices
Business and

Public infrastructure
Health-care

KOICA~ KQUpE B0
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People Connecting to Things

ECG sensor
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) Internet
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Motion sensor ’
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___'—L‘” \ o [ EXde
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Motion sensor v v \| 09 =’
Motion sensor | ! = o P —
1 | -y b

KOICA- RVl santa o



e

Big Data and Artificial Intelligence for e-Government ﬂ'
-

Things Connecting to Things

= - - - = = )
- MNN1 P
Internet ’ ha© MNN3 [ MR

MR Routeur mobile
MNN Nceud Mobile
4 Context informatior

- Complex and heterogeneous
resources and networks
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How are the networks changing

- Extensions
— More nodes, more connections, IPv6, 6LowPan,...
— Any TIME, Any PLACE, Any THING

- M2M, loT
- Billions of interconnected devices,
- Everybody connected.

- Expansions
— Broadband
- Enhancements
— Smart networks
— Data-centric and content-oriented networking
— Context-aware (autonomous) systems

KOICA- RV N a0 e
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Why should new professionals learn about
loT?

 Business Trends
- Emerging Technologies

 Growing loT Services and
Application

Innovating Clients’ Companies
through New Technologies

a

Fal 90

d
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Intelligent Systems for a More Connected World

Intelligent Systems are devices that transform how
we travel, shop, make things and more.

Connected Dev:ces

4 per Person @ _..-Connected ... __
By 2020 each person will i sar ISham da‘tg 1Em|~||r_;n‘j _
A i # ternet and t
gt ﬂ Managed REIELSNS Secured
= y -~ Can be remotely monitored, Protects data against
-; = 5 updated and power controlled malware, theft and tampering
COMMUNICATIONS ——

71%

% - of Shoppers i

are Multi-Channel...
based on respondents

planning their 2011
% “'\.% holiday shopping?, 2 3 .6 M

Connected
Cars

RETAIL

B

23.6 million cars will have Internet
access by 2016, rising from 8.7
million in 2010°%

VEHICLES

2011 _pe 102611 pd!

z010 2016

%) G, “The ntermet ef Thisgs: e tive M) Evetution of the intemet s Cianging Ereryihing, Aprl 2011
23 oos Rasearch, “Scuity thaltences i the US healtheat secio” Wihite Pagey, Decembay 2010, hitg:

) Daloltio U5, 2011 Aneuial Welay Survey, htip.Hwer dek ‘i
21y Cissal LS et W GBSk D10 MK e o o, Lape L S04 peSBLC i ik 2011)
Wi Strenn journsl, hitp:Honinewn) 527! 3604973844 et extimate fiom esarch fim Frost & Suthvan

pipetivi-bléor-hoaltham- socuty il

“20V2 Inted o poctation. All fights recerved. intel and the iniel ioga e trademaks af Intel Coporation In th LS. andior othor countries. *Other names and beands may bé elalmed 4 the pegerty of athers
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Source: http://blog.trentonsystems.com/internet-of-things-crosses-business-personal-boundaries/

WHAT ARE INTELLIGENT SYSTEMS? =-----rrosemrosees

 DataBreach -._~
- Medical data -
disclosure is the

second most breached

source of data®, =

30%

Annual
Growth Rate
Projected increase -
in connected
machine-to-machine
devices over the next
5 years®,

INDUSTRIAL

Intelligent
Systems
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Technology trend —
TECHNOLOGY ROADMAP: THE INTERNET OF THINGS

Software agents and
advanced sensor
Technology Reach L fusion
Miniaturization, power-
efficient electronics, and
available spectrum

Teleoperation and
telepresence: Ability to
monitor and control

distant object
Ability of devices located santeniects Physical-World

indoors to receive Web
geolocation signals

Locating people and

everyday objects o e
Cost reduction leading il Ubiquitous Positioning

to diffusion into 2nd _ .
wave of applications | Surveillance, security,
healthcare, transport,

Demand for expedited food safety, document
logistics P management Vertical-Market Applications

RFID tags for

facilitating routing,

inventorying, and loss

prevention Supply-Chain Helpers

2000 2010 2020 Time

Source: SRI Consulting Business Intelligence
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Market growth

« “According to a study conducted by Frost & Sullivan in 2011, the
global RFID market of $3 billion to $4 billion (in 2009) will grow
by twelve percent per year through 2016 and reach a volume of
approximately $6.5 billion to almost $9 billion.”

« 80 percent of all households in the European Union are expected
to have intelligent power meters by 2020.

* A building’s energy management can then be monitored and
administered remotely via a smartphone or a PC. Market experts
predict that this global market, which represented $5.3 billion in
2010.

* [In February 2012 the Chinese government therefore decided to
set up a fund of approximately $775 million to support this field
in the next five years. It will grow to $11 billion by 2015.

— This sector is expected to grow to $116 billion by 2015,
according to a report published by the Xinhua News Agency
in late 2010.

Source: Siemens, http://www.siemens.com/innovation/apps/pof_microsite/_pof-fall-2012/_html_en/facts-and-forecasts-growth-
market-of-the-future.html
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Internet Connected devices

Growth in Internet-Connected
Devices by 2020

B World population (in billions)
B (nternet-connected devices in (billions)
Internet-connected devices per person

(Mg

&

| |
i] Source: Cisco [BSG, Apnl 2011 2003 2005 2010 2015 2020

Source: Siemens, http://www.siemens.com/innovation/apps/pof_microsite/_pof-fall-2012/_html_en/facts-and-
forecasts-growth-market-of-the-future.html
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Internet of Things Module

LE

torr \ofev

Gr e Internet
of THINGS

Image courtesy: Wilgengebroed THE WORLD
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* Today, we are at the beginning of a Fourth
Industrial Revolution. Developments in genetics,
artificial intelligence, robotics, nanotechnology,
3D printing and biotechnology, to name just a few,
are all building on and amplifying one another.

 Smart systems—homes, factories, farms, grids or
cities—will help tackle problems ranging from
supply chain management to climate change.

* The rise of the sharing economy will allow people
to monetize everything from their empty house to
their car.

KOICA- AU N 20 96
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 The Future of Jobs Report is a first step in
becoming specific about the changes at hand. It
taps into the knowledge of those who are best
placed to observe the dynamics of
workforces—Chief Human Resources and
Strategy Officers—by asking them what the
current shifts mean, specifically for
employment, skills and recruitment across

industries and geographies.

a

Pl o7

J
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* The question, then, is how professionals will
react to these developments.
* To prevent a worst-case scenario—technological
change accompanied by talent shortages, mass
unemployment and growing inequality—

reskilling and upskilling of today’s workers will
be critical.

El
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* |n particular, business collaboration within
industries to create larger pools of skilled talent
will become indispensable, as will multi-sector
skilling partnerships that leverage the very same
collaborative models that underpin many of the
technology-driven business changes underway

today.

KOICA- SR
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 To ensure that we achieve this vision, we must

become more specific and much faster in
understanding the changes underway and
cognizant of our collective responsibility to lead
our businesses and communities through this
transformative moment.

KDIC A~ AU 3 ac=a 5
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» Disruptive changes to business models will

nave a profound impact on the employment

andscape over the coming years.

 Many of the major drivers of transformation
currently affecting global industries are
expected to have a significant impact on jobs,
ranging from significant job creation to job
displacement, and from heightened labor

productivity to widening skills gaps.

KOICA-
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By one popular estimate, 65% of children entering
primary school today will ultimately end up working
in completely new job types that don’t yet exist.

* |n such a rapidly evolving employment landscape,
the ability to anticipate and prepare for future skills
requirements, job content and the aggregate effect
on employment is increasingly critical for businesses,
governments and individuals in order to fully seize
the opportunities presented by these trends—and to
mitigate undesirable outcomes.
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TECHNOLOGICAL

Mobile intarmet, cloud technology REEES

Fecesing por 5 G
e ey sipbes i

et i
Sharing economy, crowdsourcing
Robatics, autonomous transport
Artificial intelligence
Adv. manufacturing, 30 printing

Adv. matenals, biotechnology Rk

Sourcer Future of Jobs Survey, World Economic Forum.
Nots: Namee of drivers have been abbreviatad to ensurs leglbliiy.
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Timeframe to impact industries, business models

Impact felt already 2015-2017 2018-2020

» Rising geopolitical volatility » New energy supplies and » Advanced robotice and
» Mobile intamet and cloud technology tachnologies autonomous transport
» Advances in computing power and » The Intermet of Things » Artificial inteligence and
Big Data » Advanced manufacturing and machine learning
» Crowdsourcing, the sharing 3D printing » Advanced materials,
economy and peer-to- peer platforma » Longevity and ageing societies bictechnology and genomics
» Fise of the middle class in emerging » New consumer concems about
marksts ethical and privacy issuss
» Young demographics in emerging » Women's rising aspirations and
marksts BCONOMIC pOWer
» Rapid urbanzation
» Changing work ervironments and
flexible working arrangements
» Climate changs, natural resource
conatraints and the transition to a
greanar economy
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Impact of Disruptive Change on Employment

* By contrast, further unpacking the bundle of
technological drivers of change in the mold of the
Fourth Industrial Revolution yields a rather more
optimistic picture regarding the job creation
potential of technologies such as Big Data
analytics, mobile internet, the Internet of Things
and robotics.
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= Net employment outlook by job family, 2015-2020
Employees (thousands, all focus countries)

Offlce and Administrative +492 . Buslness and Financlal
Operations

—4,759

-1,609 Manufacturing and Production +416 . Management

—497 Construction and Extraction +405 . Computer and Mathematical

-151 o Arts, Deslagn, Entertalnment, +339 . Architecture and BEngineering
Sports and Media

-109 = Legal +302 @ Sales and Related

—40 ® Installation and Maintenance +66 @ Education and Training
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Cross-functional Skills

Social Skills Resource Management

» Coordinating with Skills
Others » Managameant of

» Emotional Inslligence Financlal Resources

» Negotiation » Managemeant of

» Parsuasion Materal Resources

» Sarvice Orlantation » Peopla Managameant

» Tralning and Teaching » Tima Managemeant
Others

Technical Skills

Systems Skills » Equipmeant Malntenance

» Judgement and and Reapalr
Declslon-making » Equipment Oparation

» Systams Analysis and Control

» Programming
» Quality Control

Complex Problem » Tachmology and User

Solving Skills Experlenca Deslgn

» Complax Problem » Troubleshooting
Solving

KOICA- RV 3ao=m



V. A Case of Applying Big Data Tools to
Strategic Decision Making in a Private
Company

(Source: Kyeong Seok HAN and Seok Yong Yun, A Study on Establishing
Competitive Advantage Strategies based on Patent Data Investigation using

TF-IDF(Term Frequency - Inverse Document Frequency) and Network Analysis,
GLOBAL CONFERENCE ON BUSINESS MANAGEMENT AND ECONOMICS 2018)



A Case of Applying Big Data Tools to Strategic Decision Making in a Private Company
V-I. Introduction oy

* This research paper explores the value of data
that were considered only raw data for
information and knowledge and were not fully
recognized 10 years age.

« However, many companies are still using the
data analysis as "Descriptive and Diagnostic
Analysis” rather than “Predictive and Strategic
Analysis” in these days.

» This research suggests how to establish
strategies practically to achieve the competitive
advantage based on the big data analysis and
machine learning tools (Jun Sunghae(2013)).
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+ We need to analyze the data about the
competitors to establish strategies to achieve the
competitive advantage, but it is very difficult to
get the current data about them. However, the
patent registration data about the competitors are
open to the public while it is protected legally for
20 years.

« This research will show how to establish strategies
against the competitive companies based on the
analysis of competitors’ technological strategies
using the quantitative and qualitative patent data
that are open to the public (Max H. Boisot, lan C.
MacMillan, Kyeong Seok Han (2008).
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V-ll. Theoretical Background
Patent Data

Patent systems have the regulations to protect the
right of patent holders to promote the invention
for the national development.

Once the patent passed the evaluation processes,
it will be open to the public after one and half
years and its right will be exclusively protected for
20 years legally (KIPO(Korean Intellectual Property
Office), 2018).
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Structure of International Patent C—_I‘asﬂsification.

International Patent Classification Patent
codes were implemented in 1967 with
about 70,000 codes and shared by about
180 member countries. As shown In [Table
1] IPC codes consist of Section, Class,
Subclass, Main Group and Subgroup. [Table
2] shows that each section includes
classified technologies. This scheme is an
iInternational standard, even though the
system is not perfect.
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Network Analysis

« Network Centrality Theory. The theory is used to
identify the importance of a node that is
influential in the network.

« The theory includes three indices i.e. Degree
Centrality, Betweenness Centrality, Closeness
Centrality (Japanese Ministry of General
Affairs(2012). We can identify the strategies and
core technologies of the competitors using the
network analysis.
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Establishing Strategies for Competitive
Advantage Based on Competitor’s Patent
Analysis

 This research uses 5311 patent data of
Company B collected from 2000 to 2014
using KIPRIS(Korean Intellectual Property
Rights Information Service).

« Company B is a competitor of Company A
which wants to establish strategies for
competitive advantage based on
competitor’s patent analysis.
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Establishing Strategies for Competitive Advantage

Based on Competitor's Patent Analysis

* The data consist of 55 fields such as patent
number, name, IPC(International Patent
Classification) code, patent applicant, inventor,
application date, registration date, open date,
iInternational patent application number,
iInternational patent application date, abstract,
application items, family data, and so on.

 We collected more data from KISTI(Korea Institute
of Science and Technology Information),
KIPO(Korean Intellectual Property Office), Google,
etc.
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Frequency Analysis

Arc Analysis

Identify
Technology

Strategy

Structured
Data

Network Analysis

Machine Learning

\* Classify &

Predict Predict

Unstructured
Data

TF-IDF/Deep Learning

/ Technology

Competitive
Advantage

Strategy

[Figure 1] A Research Model to Establish Strategies for Competitive Advantage
Based on Competitor’s Patent Analysis-PATS(Patent Analytics for Technology

Strategy) Model
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[Figure 2] A frequency analysis of IPC codes with more than 50 patent

registrations

117



=] = e

A Case of Applying Big Data Tools to Strategic Decision Making in a Private Company
Y
L
Plot Analysis -
We performed the mosaic plot analysis to find the diversity of patents using yearly-based data. [Figure 3]
shows that the numbers and types of patents has increased while the growth of company was realized during

the periods.

2003 2004 2005

\\
2006 2007 2008
3 \\ -
200 201 2011
2012 2013 2014

[Figure 3] Mosaic plots of IPC codes with yearly-based patent registration numbers
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Word Cloud Analysis

* Word cloud analysis based on the patent names allows us to understand the
competitor’s technology trends.

« In the earlier stage the competitor looks interested in ‘Rolled Steel’ like
technologies, but in the later stage it is interested in “Apparatus’ like technologies
as shown in [Figure 4].

0 :
O apparatus
£ method method
1 1 i
From 2000 to 2010 From 2011 to 2012 From 2013

[Figure 4] The "Word Cloud” based on yearly-based patent registration names
119
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[Figure 5] The geographical distribution of patent registration of
the competitor
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Arc Analysis

« The key patent can be identified through
the IPC reference analysis. The competitor,
Company B focused on sintering
processes and the fuel raw material
equipment as shown in [Figure 6].

 [Figure 6] also shows that most referred
patents are KR2009008***** with 15 times
reference and KR2010011***** with 13
times reference.
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Registered IPCs
[Figure 6] The arc analysis based on registered [PC
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Heatmap Analysis

If we draw the frequencies of competitor’s patents on each year,

we can find that the competitor’s patents are developed during certain periods
as shown in [Figure 7].

HOS5 -
HO4 -
HOZ =

value

W .

300
200
100

IPC

[Figure 7] The yearly based frequency(Heatmap) of competitor's IPC codes 123
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 RNN(Recurrent Neural Network) 1s a
method of the deep learning based on
neural network. RNN 1s an applied model
evolved from DNN(Deep Neural
Network).

* We want to forecast the competitor’s
technology strategies based on
competitor’s patent data and RNN method.
[Figure 8] i1s an example of RNN model.




.E____.__.—' ’’’’’ — — = e ‘-
g A Case of Applylng B|g Data Tools to Strateglc DeC|5|on Makmg in a Prlvate Company =

V. Technology Predlctlon Based on LSTM (Long Short-Term-Ile ry)

where, x, are input values at time t
s, are hidden layer statuses at time t

0, are output values at time t
U, V, W are weight values attained after machine learning

[Figure 8] An example of RNN model

125



A Case of Applying Big Data Tools to Strategic Decision Making in a Private Company

I
/1

V. Technology Prediction Based on LSTM (Long Short-Term Me"‘mory)

« However, RNN has a vanishing
gradient problem and we used
LSTM(Long Short-Term Memory) model
that is an improved RNN model. The
forecasting results per year are shown
iIn [Figure 9].

* |n the graph x-axis represents IPC
codes and y-axis represents |PC
registration frequencies. The accuracy
Is 81.82%, which 1s very accurate.
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V. Technology Prediction Based on LSTM (Long Short-Term Memory)

aar — 2007 el petusl aar — 2005 yeur metual i — 2007 year actual
—— 2003 yeaf predict — 1005 edict — F0OT yeor preckt
008 ¥e o6 yoarpr #251 h‘ﬂ-ﬂl‘
ae 0% 4 0:20 1
6o 004
018
0o3 | 003
Qo2 aaz aig
QoL ool @05 1
60a | &k
\ " I LY 000 4
00l ' ' ' ' ' . ' ] ey v v ' ' . .
[ WM W % W M W 0 W W W & W W M 0 W W N & W & W
a7
— 1004 year nctusl 18 — 011 year actual s 4 —— 013 wear actual
og e 700 year predict —— 7011 year predict —— T013 year predict
05
LR aB
04 4
o as |
03
031
od
o
o2 :
i | 02 h \ 01+ A
oo e ¥ oo : N : e v
6 B ™ B &4 W @ M 6 W ™ W & =0 @ W 6 B m W & = & N

[Figure 9] The forecasting accuracy of LSTM model
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Main Sub Process Code Keyword
Process
Sintering 0101 Irpn Ore, Subsidiary Raw Material, Sized Ore, Sinter,
Limestone
Iron Coke 0102 Coke, Bltummous Coal, Coal, Powdered Coal,
Makin Pulverized Coal
¢ Subsidiary COG, BOG, Gas, Crude Light Oil, Cement
0103
Products
Blast Furnace 0104 | Pig Iron, Torpedo Car
Refining 001 | rom, Scrap, Subsidiary Raw Material, Oxygen,
Steel Conventional Blowing, Argon, Nitrogen
Maliien Refinement 0202 | RH, Degassing, Inclusion, LF, Desulfur, Powder
8 Continuous Turndish, Mold, Cooling, Slab, Bloom, Billet
: 0203
Casting
Hot Rolling 0301 Re.heqtmg Furnac-e, Roughing Mill, Roll, Cooler,
Rollin Winding, Hot Coil
S Cold Rollin 0302 Automobile, Annealing, Galvanize, Plating, Steel
oeToTne Sheet, Directional Properties

[Table 4] Classified processes and the keywords
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VI. Automatic Classification of Competitor’s Patent Data Based on TF-IQE: 4

Iron Making Steel Making Rolling Domain
Patent Number Subsid Bl Cont Hot | Cold Expert
. . ubsidiary ast . ontinuous 0 0
Sintering|Coke| ", "0\ 7o oo | Refining| Refinement | ™ ting |Rolling|Rolling Judgment
KR2012006***** 100 |200 0 200 300 1365 100 200 0 [Refinement
KR2011006****¥ 36 26| 203 | 28 | 100 | 110 200 | 300 | 100 S;l’;é?;?
KR2011001****% 0 | 0 0 0 0 10 987 0 | o [Conunuous
Casting
KR2010010%**** o | 0 0 74 0 0 1580 | 100 | o |“onunuous
Casting
KR2009007***** () 1007, 100 100 0 0 0 0 0 Coke
KR2009010Q**** 0 106 106 106 10 110 300 728 | 100 Hqt
Rolling

[Table 5] The part of patent classification of the competitor calculated by TF-IDF
(Term Frequency — Inverse Document Frequency) statistics
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Future Research

* This research paper shows that we
can establish strategies practically
to achieve the competitive
advantage against our competitor
based on the big data analysis and
machine learning tools.
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Future Research ' .
* |In other words, we showed how to establish

strategies against the competitive
companies based on the analysis of
competitors’ technological strategies using
the quantitative and qualitative patent data
that are open to the public using Frequency
Analysis, Arc Analysis, Network Analysis,
Heatmap Analysis, TF-IDF, LSTM and so on.

 In the future this research model will be
able to be applied for other industries.



Vi. Conclusion i

 e-Government professionals need to
prepare the future public
administration and business
processes based on the Big Data-
based Innovation through the New
Body of Knowledge and Strategies to
Adjust Ourselves to Disruptively
Changing Environment in the Fourth
Industrial Revolution Era.
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