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Editor’s Comment

It was my first time to edit our school’s sole English magazine. 

As someone  interested in design, it was a great honor to have the opportunity 

to edit Horizon’s school magazine. In the course of designing, 

I read articles from Horizon members, which have various themes that

allows readers to grasp current issues from a variety of perspectives. 

I’d appreciate it if you could enjoy it since I and all members of the club tried 

their best. Thank you. 

수정 오
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3FUVSOJOH�IPNF�JO�HMPSZ 밎핺퐒0VS TDIPPM IBT B TQFDJBM EBZ VOMJLF BOZPUIFS TDIPPM� *U JT ˑ#BDL 5P 4DIPPM %BZ˒ *U JTUIF EBZ PODF B ZFBS XIFO GJSTU BOE TFDPOEHSBEFST HP CBDL UP UIFJS NJEEMF TDIPPM� 'PSFYBNQMF MBTU ˑ#BDL 5P 4DIPPM %BZ˒ * XBT BUIJSE HSBEF TUVEFOU JO (XBOHOBN NJEEMFTDIPPM * NFU NZ TFOJPS ˑ-FF XPO +BF˒ BOEˑ1BSL IZVO TV˒� 0O UIBU EBZ UIFZ QSPNPUFE)BOB "DBEFNZ 4FPVM BOE IBE B 2�"TFTTJPO�
5IJT ZFBS +VMZ ��UI ���� XF XFOU CBDLUP PVS NJEEMF TDIPPM BT B TUVEFOU PG )"4�5IFSF XFSF BCPVU UIJSUZ TUVEFOU JO UIF DMBTTBOE XF IBE B NFBOJOHGVM UJNF UBMLJOHBCPVU PVS ESFBN BOE TUVEZJOH� #VU *SFBMJ[FE UIF UISFF EJGGFSFODF UIBU * EJEOˏULOPX CFGPSF * XBT TUVEFOU PG )"4	)BOB"DBEFNZ 4FPVM
�
"U GJSTU * XBT TVSQSJTFE UP IFBS MPUT PGSVNPST BCPVU )"4� * IBE UP GBDU�DIFDL GPSQFPQMF XIP BSF JOUFSFTUFE JO )"4�
/VNCFS �� ˑ$BO * DIPPTF BMM TVCKFDUT *XBOU UP MFBSO ˒ #VU JO 'JSTU HSBEF ZPV KVTUGPMMPX UIF TDIFEVMF FWFO JG ZPV EPOˏU XBOUUP MFBSO BOE JG UIFSF JT B DIPJDF UIBU NJHIUOPU CF UIF SFTVMU PG ZPVS XJMM� 'SPN 4FDPOEHSBEF ZPV DBO DIPPTF TVCKFDU UIBU ZPV MJLF�5IFSF BSF TPNF JOWJTJCMF MJNJUT UPP� *G ZPVBSF B OBUVSBM TDJFODFT TUVEFOU JU XPVME CFIBSE UP DIPPTF NJDSPFDPOPNJDT CFDBVTF JUJT DMFWFS GPS ZPV UP TQFDJBMJ[F JO ZPVSJOUFSFTU JO OBUVSBM TDJFODFT OPU KVTU GPMMPXZPVS HVU�

/VNCFS �� ˑ$BO * HP UP 4,: JG * KVTU FOUFSUIF )"4 ˒ "OTXFS JT ˑ/0�˒ .PTU NJEEMFTDIPPM TUVEFOU 	JODMVEJOH NF
 NBLFNJTUBLF UP UIJOL UIBU FOUFSJOH )"4 JT HPJOHUISPVHI UIF BVUPCBIO XIJDI FOET BU 4,:�*O GBDU BCPVU �� TUVEFOU IBWF FOUFSFE4FPVM /BUJPOBM 6OJWFSTJUZ JO B ZFBS� #VUUIFZ IBWF B SFBMMZ IBSE UJNF FOEVSJOH UIF)"4 MJGF� 'PS FYBNQMF MPUT PG QFSGPSNBODFBTTFTTNFOUT DPOUFTUT �NJOVUF TQFFDIFTTUVEZ DMVCT BOE TP PO� * IPQF NJEEMFTDIPPM TUVEFOUT DPODFSO UIFNTFMWFT BCPVUUIF QSJPS NBUUFS UIF OBNF PG IJHITDIPPM JTB MBUFS QSPCMFN�
/VNCFS �� ˑ$BO * HP UP BDBEFNZ EVSJOHUIF TFNFTUFS ˒ * DBOˏU EJSFDUMZ BOTXFS UIJTRVFTUJPO CVU * EJE OPU EFOZ UIF QPTTJCJMJUZUP HP UP BDBEFNZ EVSJOH UIF TFNFTUFS� *OGBDU PVS TDIPPM OBNF JT )BOB "DBEFNZ4FPVM TP BSF BU UIF BDBEFNZ EVSJOH UIFTFNFTUFS� 5IFSF BSF TPNF BGUFS TDIPPMDMBTTFT JO )"4� 8IBU NBLFT UIBU EJGGFSFOUGSPN PUIFS TDIPPM JT UIF UFBDIFSTˏ IJHIQBTTJPO BOE BCJMJUZ� 'PS FYBNQMFˑ&MFDUSPEZOBNJDT˒ ˑ%BUB QSPDFTTJOH XJUI1ZUIPO˒ ˑ.BUI $IBMMFOHF˒ BOE TP PO� *G *XFSF OPU B )"4 TUVEFOU * XPVME IBWF OFWFSLOPXO UIF UPQJDT MJLF UIBU UIFTF UIJOH DBOPOMZ CF MFBSOFE JO )"4�
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5IF TFDPOE UIJOH * SFBMJ[FE XBT UIF EBUF� *U XBT +VOF ��UI UIF EBZ BGUFSGJOBM�UFSN FYBN� $BO ZPV JNBHJOF PVS GFFMJOH .PTU )"4 TUVEFOUT NVTU OPUCF TBUJTGJFE UIF SFTVMU PG UIFJS GJOBM�UFSN FYBN� 5IFZ EJE OPU TMFFQ NVDI BOEBSF TJDL PG FWFSZUIJOH CFDBVTF PG UIF FYBNT� *O UIJT TJUVBUJPO UIFZ DBOˏUSFUVSO IPNF JO HMPSZ FWFO JG UIF NJEEMF TDIPPM TUVEFOUT BOE UFBDIFST UIJOLXF BSF SFUVSOJOH IPNF JO HMPSZ�
5IF UIJSE UIJOH * SFBMJ[FE XBT NZ OPTUBMHJB� * IBE BUUFOEFE UIF NJEEMFTDIPPM GPS UISFF ZFBST� #VU BGUFS * HSBEVBUFE BOE XFOU CBDL BT B IJHI TDIPPMTUVEFOU * TUJMM SFNFNCFS UIF QBTU EBZT XJUI NZ GSJFOET� "T B NJEEMF TDIPPMTUVEFOU UIBU TDIPPM XBT UIF POMZ XPSME * MJWFE JO BOE ��� DMBTT XBT UIF BMMUIJOH JO NZ MJGF� #VU UIPTF QMBDF CFDBNF UIF PME DMBTT GJMMFE XJUI B DMPVE PGEVTU�
1SPNPUJOH )"4 JT UIF POF UIJOH XF IBWF UP EP� #VU JU JT NPSF NFBOJOHGVMUIBU JG XF UFMM PVS TUPSZ BT B NJEEMF TDIPPM HSBEVBUPS OPU B TUVEFOU PG )"4�#FDBVTF UIF OBNF PG UIJT EBZ JT ˑ#BDL�5P 4DIPPM˒ OPU B ˑSFUVSOJOH IPNF JOHMPSZ�˒ 8F TIPVME IBWF CFFO IVNCMF�
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How Have We Ignored The Ignorance? 밎핺퐒
The word "digital" sounded unfamiliar only 20 years ago, and the digital world has

changed rapidly. These days, 2019, we reserve tickets with smartphone applications
and order food using the touchscreen kiosks, paying without cash or cards(Samsung
Pay), and transfer money to others in less than a minute without going to the
bank(Toss, Kakaopay). But, are your grandpa and grandma able to adapt to the
digital world?

People undergo changes in their physical abilities as they age, slow response times,
weak vision and hearing. It's not easy to remember what they learned right away.
Because their memory has declined and their body is so dull, when it comes to digital,
they are afraid of learning new things. People with children can get help from young
people, but it's hard to ask for help from busy people every time, and it's not easy for
the elderly to find lessons to keep up with new technology. And, that's why the old are
in the blind spots of the digital world.

The old cannot use smartphones as much as the young. For example, watching
YouTube videos, sending pictures to acquaintances, watching Internet news. But,
they don't know how to do it, so the information and technology they're not using is
even more extensive. Most kiosk machines that can place unattended orders do not
offer large handwriting services. Just as most machines offer separate English services
for foreigners, they need to simplify UI(user interface; accessibility), increase waiting
times, and provide separate services for older people that refrain from unnecessary and
difficult foreign language expressions.
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I also get confused at the digital kiosks. 'Touch,' 'Take-out,' 'French fries,' and after
I've just read the little letters, I can't understand what they mean. In the meantime, the
machine goes back to the first screen, saying that “it is out of time”. When I hear the sighs
of the other guests standing in line behind me, I give up and stand in line at the counter.
Sometimes when you ask the counter for help, some even return a cold answer.

The problem is a failure to account for the various factors that make people different.
So, sometimes treating people the same can result in indirect “discrimination”.

The owners of the digital may not have intended this, but the result is the same as if
they had. What then can the owners do? For the Americal philosopher Harry Frankfurt
the important thing was that everyone simply has enough. For Frankfurt, then, the only
restriction upon outcome should be to meet the basic needs of the poor; as long as
everyone’s view is sufficient, who cares that some have better food. Frankfurt argues that,
even though there may still be inequality, a society may still be fair if its worst-off members
have sufficient quality of life. Likewise, we have to make the old feel that they can use the
device sufficiently.

The difference in quality of life depends on the degree of digital lifestyle adaptation.
This is because the digital divide is not just about being out of sorts, it leads to
information gaps, and it leads to economic gaps. It's time for governments and businesses
to actively discuss ways to supply digital accessibility. So what are we doing in our society
to make up the inequality for the digital weak?

Smartphone manufacturers such as Samsung Electronics and LG Electronics are
producing products for the elderly. For the elder, the font size can be greatly adjusted and
the handwriting can be read. We're also making folder-shaped smartphones for older
people who can't touch the screen. In addition, government agencies, universities, and
nursing homes provide smartphone education for the elderly. The curriculum includes
how to send messages using messengers such as Kakao Talk, how to install applications,
and how to deliver the pictures we received to our friends. So, now there are some effort
to take care of the old. But not enough to make it and it seems superficial becauseit it’s a
marketing of company to give their consumer some friendly image as social contribution.

We should imagine the day when we become old. What if we are treated just as we
treated the old? Is it okay if you are ignored by Government and company because of your
inevitable ignorance?
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3FBMJUZ�PG�ˎJODPNF�MFE�HSPXUIˏ 줆뮪읺
Take a look at the current economy of our

society. The minimum wage has risen sharply,
and maximum working hours are shortened to
52 hours a week. All these policies are based on
the theory called ‘Income-led growth.’
‘Income-led growth’ is an economic policy
that President Moon’s government is pushing
ahead after he was sworn in. The theory is
based on ‘wage-led growth’ claimed by Post-
Keynesian economists, which is increasing
households' income also leads to economic
growth by increasing consumption.

Minimum wage is always a hot issue
among workers who are salaried constantly.
Also, employers and companies which are in
the position of paying have no choice but to be
interested. If we look at numbers, the
minimum wage increased 10.9% compared
with 2018. Compared with 2017, we can see
even more clearly. The minimum wage, which
stood 6,570won in 2017, has risen to 8,350won
in 2019.

Then, what’s the problem? It doesn’t seem
bad to the workers, but what about the
employers who have to pay? Also, we have to
think whether this situation really be an
advantage to the workers. Of course, some may
be happy inflated with expectations when they
first accept it. As of 2016, the ratio of self-
employed workers in South Korea stood at 25.5

percent, the fifth – highest among 33 OECD
countries. In Korea, where self-employed
businesses are developed, employers will
minimize employment naturally. Therefore,
workers will bear the burden intact. Higher
wages may give the short-term satisfaction to
the workers, but it is a big issue that could
shake up the market economy that must be
stabilized for long term.

Statistics showed that the number of new
applicants for unemployment benefit is the
highest ever. It is difficult to conclude that the
increase of minimum wage is a main cause of
this situation, but the point shouldn’t be
overlooked. According to the 2018 "January
Labor Market Trend," the number of new
applicants for unemployment benefits came to
152,000, up 32.2 percent from the same period a
year earlier. Given that the percentage has
significantly increased compared to the
previous one. It is almost certain that the
minimum wage hike has affected the number
of new applicants for unemployment benefit.
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We have come closer to the ironic system, ㅇㅇㅇㅇㅇㅇㅇㅇㅇㅇㅇㅇㅇㅇㅇㅇ

'the rich get richer while the poor get poorer’,
those who are caught in the middle become worse off. The overall rationale for the
minimum wage hike can be seen as very impressive and encouraging, but it seems urgent for
fundamental measures to be taken with too much changes at once. The bottom line is that
the order is wrong. Before discussing the minimum wage hike, the government needs to
recognize the long-term solution factors, such as the issue of non-regular workers and youth
unemployment first. Implementing them sequentially is a secondary thing to do. Too hasty
approaches were not enough, and this economical damage to the society will threaten
existing workers as well accompanied with side effects.
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The me	ning of the pro1ision	l 
go1ernment of the Rep0blic of Kore	
_ celebr	tion of the 100th 	nni1ers	ry

박상현



The Korean Constitution states, "The Republic of Korea, which is shining with
a long history and tradition, inherits the Provisional Government of the Republic of
Korea’s rule of law founded by the March 1st Movement and the 4.19 democratic
ideology that resisted injustice.”

Every Korean knows what the provisional government is. But how many people
precisely know how the interim government was created and what it did?

Let's take a look at the meaning of the Korean provisional government to mark
the 100th anniversary of its establishment.

World War I started with the struggle of the imperialist powers, but it became a
new turning point in the development of the national liberation movement. At the end
of World War I, independence activists of Korea set their sights on unity and
government establishment, and the March 1st Movement served as an opportunity to
make the provisional government in Shanghai which was unity of the activists.

The provisional government, which had been scattered under various names at
home and abroad, began to rally around Shanghai based on the March 1st Movement.
They made the provisional government in Shanghai because Shanghai was
advantageous in diplomacy, and Shanghai was safe in that it is far from Japan. The
provisional government was integrated through the constitutional amendment form in
September 1919. It has become the Provisional Government of the Republic of
Korea.

The provisional government established the name of the country as 'the Republic 
of Korea' and era name as ‘Republic’. It also established the Provisional Charter, 
which states that "Korea is a democratic republic" in Article 1 and that the 
provisional government is governed by the resolution of the provisional parliament. 
According to Park Chan-Seung, a professor at Hanyang University, provisional 
government of the Republic of Korea is the first government in the world that 
stipulated ‘democratic republic’ in the Constitution. (YONHAP NEWS. 2019.4.10)
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The provisional government established a secret local administrative
system called ‘Yeontongjae(聯通制)’, which provided a way for any Korean to
participate in the independence movement, and established an army academy in
Shanghai to train commanders to carry out the independence war. It also helped
in promoting patriotism, autonomy and independency by publishing
‘Independent Newspaper.’ It also communicated the facts of the independence
struggle at home and abroad.

However, due to the oppression by the Japanese, the provisional
government of the Republic of Korea left Shanghai and went to various parts of
China, including Hangzhou, Guangzhou, and Chongqing. Sadly, the provisional
government had limitations in that it failed to unite forces due to financial
problems, division, and confusion caused by the conflict of routes. The division
caused by such a conflict on the line is still regrettable, as conservatives and
liberals are still debating over the legitimacy of the provisional government.

Even if it had some limitations, the Provisional Government of the
Republic of Korea can be regarded positively as a product of the Korean
people's will and desire for independence through the March 1 Independence
Movement. In addition, it is a symbol of courage and hope for the people who
aspired to independence of the country by persistently fighting against the
Japanese colonial rule for 27 years.

As the saying goes,                                                                        
"There is no future for a nation that has forgotten history," 
the meaning of the provisional government that led the history of 
independence is important. 
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John Bardeen,

the great Physicist 

최윤영



Throughout history, there have been
lots of great scientists we respect.
Especially when scientists win the Nobel
Prize, we deem them as the greatest
scientists of the year. Looking at the
history of Nobel Prize, only three people
won the Nobel Science Prize twice. The
most famous person is Maria
Skłodowska-Curie, who won the Nobel
Prize in physics for her study of radiation
and in chemistry for discovering radium
and polonium. The next is Frederick
Sanger who won the Nobel Prize in
chemistry twice for the study of insulin
and the sequence of nucleic acids. But
today, I’m going to talk about an
American scientist, John Bardeen, who
won the Nobel Prize in physics twice. He
was awarded for inventing transistor and
completing BCS theory. Thinking about
the changes his achievements have
brought about, he deserves the prize.

John Bardeen’s childhood was a good
environment for studying. His father was
an anatomy professor, and his mother
was an educator. From young age, he was
good at mathematics and grew up to be a
physicist. After receiving Bachelor's
degree and Master's Degree at University
of Wisconsin-Madison, he worked as a
researcher in gulf oil corporation. After
few years, he became a special research
assistant at Harvard University, and an
assistant professor at University of
Minnesota. Finally from 1945 he started
working at Nokia Bell Labs where lots of
researchers desire to work. At that
laboratory, he created transistor, studied
electrical conduction in semiconductor
and metal. Also he studied about
semiconductor surface phenomenon.
These experiences led him to win the
Nobel Prize in physics in 1956. He was
awarded with William Bradford Shockley
and Walter Houser Brattain for inventing
transistor.

Transistor is a semiconductor device
which amplifies or switches the electronic
signals and power. Even though it use
semiconductor like germanium or silicon
which was invented earlier, the advent of
transistor changed our lives. Actually
most of the electronic devices we use
thesedays contain transistors. It is
usually used for two main purposes. One
is to amplify voltage or electric current
and the other is to connect or break an
electric current, just like a switch.

Bardeen got the second Nobel Prize
in 1972 with Leon N. Cooper and John
Robert Schrieffer. This time, they won the
prize for inducing the BCS theory which
became the standard theory that explains
s u p e r c o n d u c t i v i t y n o w a d a y s .
Superconductivity is a phenomenon when
the electric resistance of substance
becomes zero and pushes internal
magnetic field. Especially, when the
temperature of the superconductive
sub s t an c e i s l e s s t han c r i t i c a l
temperature, resistance drops drastically
to zero. Therefore, the current flowing in
the superconducting line can continue to
flow without any power supply. We use
this in traffic, medical treatment, and
various fields. For example, magnetic
levitation train, which is thought to be
the core of a future transportation uses
superconductivity. Magnetic resonance
imaging(MRI) which has medical
purposes also uses superconductivity.
Superconductor is a quantum-mechanical
phenomenon which is unable to explain
with the “perfect conductor” of classical
physics. And the BCS theory is the first
theory explaining superconductivity. BCS
theory explains it as an effect by the
‘Cooper pair’ which is the interaction
between two electrons and phonon.

13



His achievements has changed our modern life. Transistor developed lots of
electronic devices and BCS theory helped us to understand the superconductivity.
These were the results thanks to his effort and dedication for physics. Most people
can’t expect his hardships by just looking at the successful results. We are not
interested in who created the transistor and how it was created, and maybe we are
not even aware of the fact that we are using it. Here the important thing is to
remember the idea that the convenience we enjoy today lies on the scientists from
the past. Due to great efforts of the past scientists, whether they are famous or not,
we can live a comfortable life. Even though it would be impossible to thank them all
the time, their commitments in technological development need to be appreciated
and respected.
---------------------------------------------------------------------------------------------------------------------
1) Cooper Pair: An electron pair in which two electrons are formed by the phonon which is in the
crystal structure of the substance in the superconductor. Cooper pair is consisted of two electrons
which has opposite speed and spin, and this pair conveys current in the superconductor. First
claimed by the American physicist Lian Cooper.

2) Phonon: a particle when we regard vibration as a collection of particles in the quantum theory If
we quantize sound wave, sound wave indicates particle properties and phonon is a sound wave
that have the nature of particles.
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Making New Drugs
With a Dose of
Artificial Intelligence

몮컪펾
Every two years, hundreds of scientists

enter a global competition. Tackling a biological
puzzle they call “the protein folding problem,”
they try to predict the three-dimensional shape of
proteins in the human body. No one knows how
to solve the problem. Even the winners only chip
away at it. But a solution could streamline the
way scientists create new medicines and fight
disease. Mohammed AlQuraishi, a biologist who
has dedicated his career to this kind of research,
flew in early December to Cancun, Mexico,
where academics were gathering to discuss the
results of the latest contest. As he checked into
his hotel, a five-star resort on the Caribbean, he
was consumed by melancholy. The contest, the
Critical Assessment of Structure Prediction, was
not won by academics. It was won by DeepMind,
the artificial intelligence lab owned by Google’s
parent company. “I was surprised and deflated,”
said Dr. AlQuraishi, a researcher at Harvard
Medical School. “They were way out in front of
everyone else.” DeepMind specializes in ”deep
learning.” a type of artificial intelligence that is
d

rapidly changing drug discovery science. A
growing number of companies are applying similar
methods to other parts of the long, enormously
complex process that produces new medicines.
These A.I. techniques can speed up many aspects
of drug discovery and, in some cases, perform tasks
typically handled by scientists. “It is not that
machines are going to replace chemists,” said
Derek Lowe, a longtime drug discovery researcher
and the author of In the Pipeline, a widely-read
blog dedicated to drug discovery. “It’s that the
chemists who use machines will replace those that
don’t.” After the conference in Cancun, Dr.
AlQuraishi described his experience in a blog post.
The melancholy he felt after losing to DeepMind
gave way to what he called “a more rational
assessment of the value of scientific progress.” But
he strongly criticized big pharmaceutical
companies like Merck and Novartis, as well as his
academic community, for not keeping pace. “The
smartest and most ambitious researchers wanting
to work on protein structure will look to
DeepMind for opportunities instead of Merck or
Novartis,” he wrote. “This fact should send chills
down the spines of pharma executives, but it won’t,
because they’re clueless, rudderless, and asleep at
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the helm.” The big pharma companies see the
situation differently. Though Merck is not
exploring protein folding because its researchers
believe its potential impact would be years away,
it is applying deep learning to other aspects of its
drug discovery process. “We have to connect so
many other dots,” said Juan Alvarez, associate
vice president of computational and structural
chemistry at Merck.

In the spring of 2016, after making
headlines with A.I. systems that played complex
games like the ancient board game Go,
DeepMind researchers were looking for new
challenges. So they held a “hackathon” at
company headquarters in London. Working
with two other computer scientists, the
DeepMind researcher Rich Evans homed in on
protein folding. They found a game that
simulated this scientific task. They built a system
that learned to play the game on its own, and the
results were promising enough for DeepMind to
greenlight a full-time research project. The
protein folding problem asks a straightforward
question: Can you predict the physical structure
of a protein — its shape in three dimensions? If
scientists can predict a protein’s shape, they can
better determine how other molecules will “bind”
to it — attach to it, physically — and that is one
way drugs are developed. A drug binds to
particular proteins in your body and changes
their behavior. In the latest contest, DeepMind
made these predictions using “neural networks,”
complex mathematical systems that can learn
tasks by analyzing vast amounts of data. By
analyzing thousands of proteins, a neural
network can learn to predict the shape of others.
This is the same deep learning technology that
recognizes faces in the photos you post to
Facebook.

Over the past decade, the technology
has reinvented a wide range of internet
services, consumer products, robotic devices and
other areas of scientific research. Many of the
academics who competed used methods that
were similar to what DeepMind was doing. But
DeepMind won the competition by a sizable
margin — it improved the prediction accuracy
nearly twice as much as experts expected from
the contest winner. DeepMind’s victory showed
how the future of biochemical research will
increasingly be driven by machines and the
people who oversee those machines. This kind of
A.I. research benefits from enormous amounts of
computing power, and DeepMind can lean on
the massive computer data centers that underpin
Google. The lab also employs many of the
world’s top A.I. researchers, who know how to
get the most out of this hardware. “It allows us to
be much more creative, to try many more ideas,
often in parallel,” said Demis Hassabis, the chief
executive and a co-founder of DeepMind, which
Google acquired for a reported $650 million in
2014. Universities and big pharmaceutical
companies are unlikely to match those resources.
But thanks to cloud computing services offered
by Google and other tech giants, the price of
computing power continues to drop. Dr.
AlQuraishi urged the life-sciences community to
shift more attention toward the kind of A.I. work
practiced by DeepMind. Some researchers are
already moving in that direction. Many start-ups,
like Atomwise in San Francisco and Recursion
in Salt Lake City, are using the same artificial
intelligence techniques to accelerate other
aspects of drug discovery. Recursion, for
instance, uses neural networks and other method
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s, sometimes in partnership with start-ups.
“Everyone is trending up in this area,” said
Jeremy Jenkins, the head of data science for
chemical biology and therapeutics at Novartis.
“It is like turning a big ship, and I think these
methods will eventually scale to the size of our
entire company.”

Mr. Hassabis said DeepMind was
committed to solving the protein folding
problem. But many experts said that even if it
was solved, more work was needed before
doctors and patients benefited in any practical
way. “This is a first step,” said David Baker, the
director of the Institute for Protein Design at the
University of Washington. “There are so many
other steps still to go.” As they work to better
understand the proteins in the body, for instance,
scientists must also create new proteins that can
serve as drug candidates. Dr. Baker now believes
that creating proteins is more important to drug
candidates. Dr. Baker now believes that creating
proteins is more important to drug discovery
than the “folding” methods being explored, and
this task, he said, is not as well suited to
DeepMind-style A.I. DeepMind researchers

focus on games and contests because they can
show a clear improvement in artificial
intelligence. But it is not clear how that
approach translates to many tasks. “Because of
the complexity of drug discovery, we need a wide
variety of tools,” Dr. Alvarez said. “There is no
one-size-fits-all answer.”
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The 4th industrial revolution 
& mathematics
김예원A

What is ‘the 4th Industrial Revolution’?
The Fourth Industrial Revolution. Maybe it's one of the most frequently

heard words in the world these days. So, what is the fourth industrial
revolution specifically? The fourth industrial revolution is the next industrial
revolution made by the convergence of ICT (Information Communication
Technology). A variety of cutting-edge technologies, including artificial
intelligence, big data, life sciences, and robotics, are converging across the
economy and society.

Mathematics is Essential to the Fourth Industrial Revolution
In this era of the Fourth Industrial Revolution, what do we need the most?

Physics, chemistry, engineering, and so on, but what's fundamental to all of
these is ‘math’. As I mentioned earlier, the fourth industrial revolution and its
source lies in the development of information communication technology,
computing power. And what they need most is math.
For those of you who don't understand why math is necessary, let's give you an
example. When we talk with foreigners, we can solve the problem of
communication by switching to a language that we can communicate with each
other. The same is true of computing. We need a language-changing process to
get the real world to computers because computers cannot understand
everyday language. It is mathematics that enables humans to communicate with
computers. Now, let’s look for some specific examples of the usage of math in
the fourth industrial revolution.

Mathematical Biology
One of the areas that is growing rapidly with the fourth industrial

revolution is biotechnology. When you think of life science or biotechnology,
you think of experimentation before math. However, there is a theory called
mathematical biology that analyzes life phenomena mathematically through
collaboration with mathematicians.
Mathematical biology refers to the field of analysis of various life phenomena
based on a mathematical model. Let's take a typical example of mathematical
biology in cellular biology. In cell biology, the pattern forming in the same place
in the process of occurrence is called a reaction-diffusion equation, which can
be interpreted by a partial differential equation. The partial differential
equation refers to a function consisting of several independent variables, and
the equation associated with the partiality of the function, but the concept is
hard to understand, so let's just move on to another example.
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Mathematics is also used to analyze 'bio-rhythm'. According to a study
by Kim Jae-Kyung, a professor at KAIST's Mathematical Sciences
Department, the bio-rhythm can be explained through mathematical
modeling based on differential equations and probabilistic parameter
sampling.

It's designed a biometric circuit that can maintain a biological rhythm in
a variety of environments through mathematical modeling. It's not just a
study of biology that can come to a new conclusion by looking at the
phenomenon, it's also a study that's clearly shown that computing with math
can help us identify life phenomena.

Big-data
Big data refers to structured and unstructured data that is too large to

be collected, stored, or analyzed with traditional methods or tools, and 3V
from Volume, Velocity, and Variety is the biggest feature. It's faster than
ever before to handle a variety of different amounts of data. According to
these features, big-data is already being used in many situations.
For example, Amazon uses big data to identify customers' interests and
purchases, to offer recommended products, or to offer discount coupons for
related products. Big data is increasingly being used in countries as well as
companies. Big-data is used to prevent crimes by utilizing big data in areas
related to national security, such as disaster prevention.
Big data is fundamentally 'statistics', and again statistics are based on
mathematics. In particular, more advanced statistical analysis and modeling
methods are being used because of the increased volume and variety of data,
unlike previous data. In addition, since topological mathematics and
probabilism are used in big data, this is a representative example of how
math is convenient for humans.

What we should do to prepare the 4th industrial revolution?
So we've looked at how math works in the fourth industrial revolution.

The importance of mathematics is growing day by day, with many parts of
the Fourth Industrial Revolution connected to mathematics, and especially
with experts predicting that thousands of new jobs related to mathematics
will be created during the Fourth Industrial Revolution. Now, mathematics is
a necessity. Don't just think that math is difficult, but you have to always
remember that math is the foundation of all learning so that we can live in a
more convenient and developed society in the future.
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In  US-China Trade war
US∙China∙Global Economy
will be all losers

밎퓲켆
On June 6, Christine Lagarde, a

managing director of International
Monetary Fund (IMF) mentioned, “US,
China and the global economy are
the losers from the conflict.” It means that
nobody would win in the US-China trade
war. The conflict between China and USA
has been intensified since the Trump
government appears. The Trump
government published “American First” for
the rallying cry and it carried out protective
trade policies such as withdrawal of TPP
and customs on NAFTA under this slogan.
A trade war between the United States and
China seems to be the most striking and
significant conflict that the protective trade
policy causes. The Trump government
wanted to decrease the trade deficit in the
trade with China and try to resolve the
deficit problem by implementing domestic
laws. As president Trump disclosed the
will to join the presidential reelection in
2020, the US-China trade war is expected
to last for a while.

The cause of US-China trade war
can be summarized into two main reasons:
the continuous trade deficit with China and
the hegemonic competition in a high-tech
industry. To begin with, US has suffered
from significant trade deficit with China.
As the trade with China increased, a trade
deficit resulted from 318.7 billion dollars in
2013 to 375.6 billion dollars in 2017.
However, in the view of economists, the
concern for US trade deficit with China is
exaggerated. Even though, US recorded
significant trade deficit with China, the
trade in service continuously increased and
recorded surplus. In 2000 , the trade
surplus in Services was 74.2 billion dollars
and in 2017 it increased to 255.2 billion
dollars. Therefore, though US face trade
deficit in goods, have surplus in service.
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Also, US pointed out the unfair
trade generated by the China government.
The Trump administration blasted China
for its unfair practices of forcing foreign
companies to transfer technology to foreign
companies, infringing on their intellectual
property rights, stealing information on
cyber technology, and providing industrial
subsidies to their own companies. Trump
government stated that the unfair
competition between China and US results
in lower output and job losses in American
industries, and even mentioned that China
is raping United States. On the other hand,
it can be interpreted as US’s diversion
against China’s growing IT industry.
China now targets a shift from a labor-
intensive and export-driven economy to a
consumption-driven economy. Whether it
is the U.S. or China, the future direction of
global hegemony depends on high-tech
capabilities. To leap forward in high-tech
technologies, China is already pursuing a
three-stage strategy. The first step is to
secure the level of technical skills at the
level of South Korea, Britain and France by
2025, with the "China-manufactured 2025"
plan. It will then surpass Japan and
Germany by 2035, and overtake the U.S.,
the world's most advanced country, by
2049. However, the U.S. felt extremely
threatened when China stepped up to
acquire high-tech technologies by any
means possible.

Recently, the US-China trade
war became more deteriorated. On May 9,
the trade negotiation in Washington D .C.
broke down and the competition between
US and China got worsen. On May 10, US
levied additional 25% tariff against Chinese
products which worth 200 billion dollars.
Also, China raised retaliative tariff against
about 2000 US products on June 1.

The Trade war influenced US
farmers with the rapid reduction in
export. Overall, farm exports were
projected to fall to $141.5 billion in 2019, a
decrease of about $1.9 billion. Right away,
U.S. farmers will face a drop in exports to
China. U.S. exports of soybeans to China
plunged 74 percent on-year last year. Most
U.S. agricultural products, including
chicken, corn and wheat, were also
included in China's plan to raise tariffs
from June. Some predict that the U.S.
growth rate will decrease by 1 percentage
point if full tariffs are imposed on Chinese
imports. Kudrow claimed the expected
decline was 0.2 percentage point, but it is
uncertain who will be right. The New York
Times also pointed out that while
President Trump claims that tariff revenues
are significant, the percentage of tariffs is
only 2 percent of the total fiscal revenues.

In fact, US’s levying tariffs is not
a recent problem. In 1930, US government
aroused the Smoot-Hawley Tariff Act
which raised the average tariff rate to a 100-
year high of 59 percent when its economy
collapsed in the Great Depression. The
increased tariff lead to a significant drop in
international trade and caused enormous
economic damage. Thus, if Trump
government only insisted the protective
trade including the trade war, US can also
took a hit in trade surplus. However, in the
trade war with China, US reached 3.2% of
economic growth and minimum
unemployment rate on April.

22



Many economists expect US would derive benefit through trade war with China
in the short run but face an economic crisis in the long run.

In the case of Korea, the domestic economy seems to decline between the
struggles of 2 giants. Korea has the highest trade dependence on G2 after Taiwan in the
world. In 2018, China and U.S. accounted for 26.8 percent and 12.1 percent of South
Korea's exports. There for the decline of export against 2 countries is inevitably a huge
economic impact to South Korea. According to a recent report released by the Institute
for International Trade at the Korea International Trade Association, Korea's exports
are expected to drop by more than $870 million in the wake of the U.S. tariff hike on
Chinese products. In addition, U.S. and China, respectively, are calling on their allies to
join or boycott the Huawei sanctions. South Korea is also forced to choose between the
U.S. and China over Huawei's sanctions, and the deepening of Huawei's sanctions is
expected to have a big impact on the Korean semiconductor and mobile
communications industries.

Whether the U.S. and China will prolong the Trade War or reach a last-minute
dramatic agreement is not unclear at this time. However, Donald Trump and Xi Jinping
will have to face each other at the upcoming G-20 meeting in Osaka, Japan on June 28.
Thus, we may expect the ending of this war on June 28 .
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Sharing Economy, 
a New Paradigm for the 21st Century

폊킇
A brand-new paradigm in the field of economics is rising as technology, centered

around informational field, advances in an exponential rate. “Sharing Economy” is a term for
an economic system in which assets or services are shared between individuals. Simple as the
definition seems, sharing economy literally means sharing things with no or less charge, in
order to achieve maximum efficiency and benefit. Conventional market economy principally
valued the free bargain between people with the medium of a united currency. Sharing
economy does not deny or resist the existence of market power and efficiency. Rather, it
promotes the value of “trust” amongst people and hope to rectify and possibly replace
“market failure” or inequality problems, including poverty, structural famine, the gap
between the rich and poor and so on. To paraphrase, sharing economists expects the system
to initially maintain the skeleton of the “conventional market,” and the sharing system to aid
the skeleton, but afterwards gradually replace the conventional market, correcting all of the
errors in the capitalist system.

The trigger of this paradigm shift from conventional market economy to sharing
economy lies in the power of technology. By its definition, the stronger the power of the
intermediary, the farther the system gets away from the principle of sharing economy. For
example, Airbnb, a renowned house sharing corporation, lies on the border of sharing
economy and mere matchmaking agent. Airbnb can be seen as an example of this new
paradigm when observers focus on its house sharing. However, when they take a look at the
systematical profit system of Airbnb, they can analyze that Airbnb profits from match-
making. In a sharing economy, “commission fee” is seen as unnecessary or inefficient payment,
and an imperfect form of sharing. Therefore, it is crucial to find a way to minimize the
commission fee paid to the match maker. The solution is technology. P2P, which stands for
person to person, is a technology that allows a person to engage in communication with
another person directly, and furthermore make legal transactions or asset sharing possible
online. P2P is made possible through the fundamental basis of blockchain, the foundation
upon which a lot of technological advances lie. One might ask what good would p2p or
blockchain do if people can make online transactions using bank service. From a sharing
economist perspective, bank is also a powerful commission agent. Whenever one tires to
send money from Vietnam to Newyork, he or she has to pay commission fees to the bank.
With the blockchain technology, the global society can eliminate the commission cost when
sending money, and therefore increase the efficiency through communication. This is also a
crucial type of sharing economy.
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The blockchain technology shows more of its potential in the sharing
economy by uniting with another newly invented technology, 3D printer. 3D printer
allows people to share not only currency but also physical things without direct contact.
This seems extremely ironic, but when the printers are widely adopted around the
world, sharing physical assets online will be possible.

A futurist Jeremy Rifkin rightly puts the fundamental basis which allows this
new paradigm to come true lies in abundance. In the past, people had to create the food
for themselves and the society. The society’s wealth was far from anything that can be
called “abundant.” However, with the beginning of 4th industrial revolution, the
productivity in companies dramatically increased, making the resources abundant. He
calls this a “zero marginal cost society.” In zero marginal cost society, the marginal cost
of a good equals zero, making the consumer only have to pay for the fixed cost.
Economically, under the prerequisite that the market has no monopoly, the consumers
will only have to pay a little amount or none. If the zero marginal cost society comes
true, it would be meaningless to accumulate wealth since most products will be so
much cheap. Conclusively, the best replacement for accumulating wealth would be
sharing.

It is not possible to confirm whether Rifkin’s Zero Marginal Cost Theory
will come true. However, the crucial backbone to the theory, that technological
advancement will shift the economical paradigm, seems absolute. As mentioned above,
the determinant of sharing economy lies on whether a system utilized IT platform to
create a person to person service. The change is already taking place in various fields.
“Linked In,” for instance, is an employing service that provides person to person profile,
without the engaging of the expensive matchmaker. “Fast five,” an office sharing
platform, is another example of sharing economy, which also utilizes p2p platform to
get small-sized venture companies share an office and save money.

As can be seen from the examples, the paradigm of sharing economy is
spreading into people’s daily lives in a rapid pace. Shift to this new paradigm can have
both positive and adverse effects on people’s lives. As citizens of the 21st century, the
people need to understand this new system, and get prepared for the shift.
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Sociology as a play
폊풞

Students at Hana High School suffer from a lack of private space. Is it because I'm not

sociable person? An Erving Goffman’s book will help you solve this problem. He thought

about the world we live in as a play. Surprisingly, Erving Goffman also viewed this life as a

play like Shakespeare and analyzed society from a microscopic perspective.
��

His signature work, ‘The Presentation of Self in Everyday Life,' was the first book to feature

face-to-face interaction as a subject of sociological research. The book says that there is a stage

area in which actors appear in front of the audience like a play in social interaction. The stage

area is where positive self-concepts and desirable impressions are provided. But behind the

stage, there's a hidden section of the individual that allows them to act naturally and alienate

their social roles and identities. In other words, communication refers to the behavior of

impression management through context manipulation. Impression management refers to

the act of controlling and trying one's image to achieve social, psychological and material goals,
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and the act of intentionally designed to affect the perception of others. The basic premise of

impression management is that an actor consciously organizes an impression to maximize

his or her own interests in a given situation. Also, as there are various roles in the play,

Goffman argued that there is no consistent identity. If there's something called "ego" in

humans, it's a combination of different aspects of people acting in different social situations.

As an example to help you understand, consider your parents' experience of being

scolded. You've probably seen your parents talking in an angry voice change into a friendly

voice when an important phone call comes. When a phone call comes, they act in different

attitudes and tones because they change from their parents' role to different roles.

After Freud, Goffman is considered to be the second person to explore the human ego

deeply. But at the same time, there is also criticism that it is extreme to describe the human

ago as a mirage in each situation. Nevertheless, Erving Goffman’s theory will greatly help

modern people who are tired of human relations in a hyperconnected society.
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The Impact  and Enhancement of  Psychological
Traumatized Parents in the 5th Anniversary
of the Sewol Ferry Incident

오수성



This year is 2019. It's one of the busiest 
days of life checking the schedule at every 
moment, and Hana students might think 
asking students “What is this year?” is too 
obvious. However, asking whether they knew 
it was the fifth year since the Sewol ferry 
disaster took place is no longer a question of 
course. All things are naturally forgotten over 
time, and it is also a virtue to live in the present 
without being too bound by the past. 
Nevertheless, it was such a heartbreaking 
event that thanks to the great attention of 
people, the film “Birthday," which tells the 
story of a family member sacrificed in the 
Sewol ferry disaster, has also been released and 
holds an annual memorial service for the Sewol 
ferry. 

However, the political turmoil continued 
as the issue of punishment of those responsible 
and fairness of compensation emerged after 
the Sewol incident, and this escalated into a 
political issue, prompting more people to be 
skeptical about the Sewol ferry. Under these 
circumstances, it was heartbreaking to see the 
tragedy of the Sewol disaster’s sincere meaning 
fade away. Thus, I tried to deal with the Sewol 
ferry incident with a focus on the mental 
anguish suffered by an individual who lost his 
family. In particular, if we focus on the 
psychological shock and trauma of those who 
lost close ties, it occurred to me that more 
people would not only accept the Sewol 
incident as it is but purely empathizes with the 
pain of "the remaining." Therefore, I would 
like to raise the Sewol ferry incident 
psychologically coolly to raise the objective 
understanding of the Sewol incident and to be 
alert to prevent other similar accidents beyond 
just the meaning of a poignant incident.

Anyone who has experienced an accident 
that threatened their lives by inflicting any 
physical damage to themselves and others suffer 
from 'trauma.' Traumas are commonly referred 
to as physic wounds, meaning 'injury' in Greek. 
Trauma is a very subjective emotional 
experience, and humans suffer trauma and lose 
confidence in themselves and others. Although 
not all people suffer from severe aftereffects 
from trauma, most people suffer from 
posttraumatic stress disorder (PTSD), 
especially in cases of disasters and wars. The 
criteria for determining post-traumatic stress 
disorder are re-experience (response to 
psychological distress to clues reminiscent of 
events due to continuous recall of images 
related to events), avoidance (action to avoid 
events related to accidents), paralysis of 
responses (a condition in which interest in and 
participation in social activities is reduced or 
numb), and perceptivity (a condition in which 
the autonomic nervous system such as insomnia 
is excessively awakening), and if they continue 
for more than a month, then suffer from
post-traumatic stress.
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Among other things, the post-traumatic
stress disorder suffered by immediate family
members, except for those directly affected by
the incident, is significant. The parent-child
relationship proposed by renowned
psychologist Jung is a "fundamental love
relationship" that creates feelings through the
attachment in the basic order of love. The
process of losing a family due to the death of a
parent or child is the ultimate trauma a person
can experience, going through severe mental
and economic panic and having a huge impact
on an individual's life.

According to the article "Technical
Approach to the Psychological Impression of
Parents of Victims of the Sewol Ferry" (Park Ki-
mook, 2015), which conducted the study with
the help of the Ansan omnium Center for the
Psychological Treatment of the Families of the
Sewol Ferry, the level and condition of post-
traumatic stress disorder of the bereaved
families of the Sewol ferry disaster were
interviewed and questioned about what
problems were linked to in real life. From IES, a
basic measure of the degree of shock caused by
psychological trauma, only seven out of 131
bereaved families (five percent) have not
suffered any physical problems since the Sewol
ferry disaster. However, 36 percent of the
parents who suffered from physical illness was
not treated at all, with 70 percent of them saying,
"My health is meaningless while I'm missing my
family." Besides, a multiple-measured study of
symptoms in terms of psychological aspects
found 116 people (86 percent) rage, 101 people
(77 percent) guilty, 97 people (74 percent)
depressed, 91 people (70 percent) helpless, 90
(69 percent) frustrated, and 90 (69 percent)
desperate.

Although most of the families suffered
from post-traumatic stress disorder, 87 percent
of parents were not treated at all. Thirty percent
said they don't think psychological therapy itself
is going to help, and 25 percent said they think
it's a matter of time-solved, not the problem to
be treated. Also, 54 out of 131 respondents (41
percent) answered one point, which is 'not fully
recovered.' Only 1 percent of the parents
answered the nine points closest to "complete
recovery." This shows that the institutional
system to treat those who suffered from severe
trauma in the wake of the Sewol ferry disaster is
sluggish and the daily resilience of life is
declining very much. Also, mental trauma is not
only closely related to physical health but also a
constant state of being trapped in anger and
guilt, an emotion that causes extreme fallouts
when families recall images related to events.

When it comes to reminding the Sewol
Ferry Incident, the heart-rending image is
usually fragmentary and temporary such as the
issue of compensation and clarification of the
truth. Also, various political conflicts over the
Sewol ferry controversy have created a large
number of public opinion that makes the whole
picture of the ferry incident look dichotomous.
There has always been the trauma and sadness
of the people involved in the Sewol ferry disaster.
Five years have already passed since the Sewol
ferry incident, however, I found we should
always focus on altars, not on the National
Assembly. It is even more important to analyze
the long-term effects on individual minds that
have suffered terrible pain and to recognize their
seriousness. I think it is everyone’s duty which
leads the development of psychology to prevent
the recurrence of events. By forming such public
opinion and providing long-term assistance at
the national, institutional and individual levels,
we can enhance the mental health of our society.
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Problem of “Panic Buying” 
in Korean Music Chart, 
and Its Possible Solution
우지민

The most serious problem in the Korean
music market is artists deliberately fabricating
the music charts. Last year, as Nilo’s song
“Pass by” topped the music chart at an
abnormal speed, people started to harbor
suspicion against the operating system of
music charts. Further people are losing their
trust on the music charts because musicians
such as Woody and N.flying are also suspected
of hoarding recently. The reason why
fabricating music chart, also known as “panic
buying” is such a big problem is that when a
song is ranked at a certain high level on the
music chart, people repeatedly stream it,
willfully or not, and it ranks even higher level
on the music chart. Eventually, those actions
cause both economic and mental damage to
other artists. Although the Korean
government announced that they will
investigate about panic buying and improve
current situation, they reported that they
couldn’t draw any clear conclusions on last
February.

Nevertheless, searching out for
unscrupulous artists is not the only way to
solve panic buying problems. There is a more
fundamental solution: making charts without
panic buying. Existing music charts were
formed based on the number of users’
streaming times. By making various charts like
charts dealing with various genres of music
and charts based on ratings of users, we can
make a fairer music market by giving users

opportunities to listen to new, and relatively 
unknown music. You may feel suspicious 
whether realizing such system is viable, but the 
system already exists in the newborn music 
platform called VIBE.

VIBE is an artificial intelligence-based
music platform launched by Korea’s web
service giant, NAVER. The merit of using
VIBE is that it continuously suggests likeable
music to users based on their playing records,
and once they choose the style and genre of
music they prefer, VIBE ceaselessly presents
songs that suits their tastes. In other words,
VIBE makes users less dependent on the
music charts. Furthermore, they have
unconventional charts such as ‘rapidly rising
music chart’, ‘musician league chart (with
songs by indie artists)’, and ‘chart of the day 7
years ago’, so that users can hear to music of
broad variety. Recognition of VIBE
throughout the public is not very high because
of prior existing music sites such as Melon and
Bugs. However, VIBE is expected to gain
more and more popularity for its differentiated
music recommending system, neat design, and
user-oriented interface.
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Panic buying in Korean music market is expected to be continued. But no matter how
artists illegally place their music on top rank, it is on our will whether to listen to their songs
or not. When we refrain ourselves from listening to songs that are suspected of hoarding, cost
of panic buying will outstrip the profit of such doing, and artists will eventually stop to
fabricate music charts. Korean music market will recover its fairness if users listen to music of
their own tastes, rather than merely listening to songs that rank top levels at the music chart.

<Photo - news coverage about the seriousness of panic buying in Korean music market>
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According to Hogan Lovells(2014), Korea
turned out to become a country with the
highest level of personal information
regulation over Asia. The Global
Information Technology Report(2014) also
reported that data protection levels of
Korea is intricate compared to other
countries. Although it sounds like a good
news, strong protection level would be a
mixed blessing in 21st century. In other
words, intricate legal environment for
personal information protection could be
an obstruction for utilizing big data. But the
reality is that 'General Act on Personal
Information in Korea' does not reflect the
possibility of using big data, only focusing
on securing and strengthening the law.

processed-data. In other words, not only
the personal information that the users
entered during joining the social media, but
also the data that users posted on is also
included in Big Data. As processing
capabilities and the data storage is
expanded due to the technological
advances, big data is becoming so
significant in the corporate market that it is
called the 'crude oil' of the 21st century.
According to ‘MIT sloan management
review’, it is found that top-tier companies
use more than five times of data analysis
compared to lower-tier companies.
Moreover, according to a survey done to
executives of three hundred and thirty
listed companies in the United States,
companies that effectively utilized big data
were five percent more productive and six
percent more profitable compared to their
competitors which proves that there is a
considerable correlation between big data
management and productivity of
corporation. (Andrew McAfee and Erik
Brynjolfsson, 2012)

What's big data,
and why is it so important?
Big data's definition includes not only
'standardized data' that is used in
traditional corporate environments, but
also 'non-standardized data' such as
meta-data, sensor-data, and the
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But Facebook's Big Data management
On the other hand, it would also be a
problem if the government excessively
ease the regulations on privacy laws for the
utilization of big data. For instance,
Facebook used its feed to test the emotions,
and published the results in the
Proceedings of the National Academy of
Sciences without asking the permission
toward 690,000 users. Besides, Facebook
manipulated the result by letting some
people float mostly the positive feeds, and
others the negative feeds. Furthermore, it
took 50 million user's information without
the permission and used it in 2016 Trump
election. Therefore, finding the equilibrium
point between privacy protection and
efficient use of big data from a legal
standpoint is becoming an important task
for the humanity.

General Act on Personal 
Information in Korea
Korea's Personal Information Protection
Act is basically adopting a pre-regulatory
system like the European Union, while
applying penal codes in the wake of the
recent massive personal information
breach. However, the data environment
proposed by the current Personal
Information Protection Act is not in line
with big data, raising the need of
recognizing related laws. In particular,
current privacy law's protects not only
personal identification information(PII), but
also non-identifiable information(Non-PII),
which refers to the data that the informant
cannot be identified by the data alone. In
other words, one should get a permission
even though it utilizes Non-PII.
Furthermore, even after obtaining consent,
only the minimum amount of information
shall be collected within the required scope,
and for use beyond the purpose of
collection, separate consent should also be
obtained from the informant. But the
problem is that, since big data doubles its
effectiveness when it is used as a collection

of data, it is highly likely to be used for
purposes that were not previously thought
of at the time of personal information
collection. Therefore, corporate should
obtain consent in every step of analyzing it.
Furthermore, the government's unclear
privacy guidelines make the informant
reluctant to provide the information itself.

Other countries' data
protection guidelines
Many countries are pushing for various
policies, including investment to revitalize
the b ig data industry , but are a lso
redefining the law in a way to strengthen
persona l in fo rmat ion pro tect ion . In
part icu lar , Japan establ ished a new
concept of information which is called
'third-type-information'. According to
Japan's law, If a corporation intended to
u t i l i z e a ' t h i r d- t ype- in fo rma t i o n ' ,
corporation can not require consent from
third parties. The creation of a concept
'third-type-information'. Especially the
Japanese trend of revising the Personal
Information Protection Act in September
2015 has significant implications for the
improvement of Korea's Privacy Act.
J apan 's ma in improvemen t can be
classified into four categories. Japan first
c la r i f ied the de f in i t ion o f persona l
information, saying that information
c o n g e s t i o n , i n c l u d i n g b i o m e t r i c
information and personal identification
codes. Furthermore, keeping up with the
trend of data-driven economies, Japan
have made it essentia l to apply the
domes t i c l aw s a l so to the fo re ign
businesses. In addition, the Japanese'
privacy was strengthened by restricting the
transfer of information to other countries
where the leve l o f pr ivacy was not
s u f f i c i e n t . T h e m o s t i m p o r t a n t
improvement is the creation of a concept
'third-type-information', which reduces
the identifiability of personal information in
order to activate big data, and effectively
protects the personal information while
a c t i v a t i n g t h e B i g D a t a u s a g e .
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Korea should change..
Considering other countries' legal environment, Korea should improve it's law on three
main perspectives. First of all, the change of a way getting a consent. The way of obtaining
consent from an informant is divided into opt-in method and opt-out method. Korea follows
opt-in method which make the corporation required to inform the informant of the purpose
of personal information processing in advance as well as Europe does. On the other hand,
United States follows opt-out method, which allows corporate to utilize the data when a
corporate informs informant about the data collection by e-mail. However, in the data-
driven economies, many experts argue that an opt-out method is advantageous in efficiency,
convenience, and even in the expertise of the protection. Furthermore, Korea should classify
non-identification information and exclude it from the application of the Personal
Information Protection Act by as well as Japan does. Last but not least, Korea should enact
the law by relaxing the regulation especially about the criteria one should be approved by the
informant. In particular, the consent should be unnecessary when the use is beyond the
purpose of the corporate provides the third-party data. With these changes, Korea can make
a progress on big data management, enabling the informant to be ensured for the
protection.
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