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The New Era of Computing THINE

Cognitive
Systems Era

Programmable
Systems Era

Tabulating
Systems Era




Data is growing exponentially and demands
new approaches (technology and strategy)

44 zettabytes

unstructured data

You are here
e
i

2010

THIHK
The amount of ambiguous, uncertain information is growing

(2012 — 2015)

1.8B photos 500 hours 700K hours
/day /minute /day

Source: Business insider / MIC / Google
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Data is being generated all the time, everywhere ...

The ratio of data from sensor devices

2005 2020

11.42.

Source: IDC Digital Universe

10% of the data could tell you a lot ... but not enough e
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Data is a Natural Resource ... yes, but ...

A

The Cognitive Era is already here ...

Cognitive solutions defined as those that accelerate, enhance and scale human
expertise

kag-na-tiv (adjective): of, relating to, or involving

conscious mental activities (such as thinking,
d . . .

UNDERSTAND REASON LEARN
Understands data — Has the ability to form Ingests and accumulates data
structured and unstructured, hypotheses, make considered and insight from every
text-based or sensory — in arguments and prioritize interaction continuously. Is
context and meaning, at recommendations to help trained, not programmed, by
astonishing speeds and humans make better experts who enhance, scale
volumes. decisions. and accelerate their expertise.
Therefore, it gets better over
time.

Source: IBM Insitute of Business Value, “Your cognitive future: How next-gen computing changes the way we live and work ", 2015; Cognitive Naming Guidelines
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What problem Cognitive Computing is
addressing to ...

0 o

Artificial Problems
e.g. board games, puzzles. Large but limited options with well defined set of rules. The
result is countable and easy to define ‘win/lose’ or ‘right/wrong’.

Close Domain Problems

e.g. medical diagnosis, stock investment, legal cases. Large, incremental set of ‘high-
quality’ data with no limit of options. No obvious rules to define ‘right/wrong’ other than
judged by the outcome.

Open Domain Problems

e.g. communication robot, open domain Q&A. Unlimited data, domain with generally
available data, with no limit of options. No obvious rules to define objective or outcome,
other than the user satisfaction.

Technologies to drive Cognitive Computing THINE

Neuromorphic computing

Processing
heterogeneous big data

MOBILE/IoT
Connected
devices

Ambiguous data and Advanced human-machine
machine-generated hypotheses interactions, dialogue

| o

Natural Language
Understanding
Natural Language
Processing
Question Analysis
Machine Learning
Ontology Analytics

10
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left Brain [/ Knowledge fRight Brain
~‘Language, - ' Data’. ;,aifive Senses
- Calculation, Information = . !mage, Art,
. Analytics <+ + ,  Tin'the-~ ) # ~ Emotion

#asr0°bogicabse4s. \( - Context |, Intuition
2. Thinking. e n

DatalisfajNaturallResourcers

Data m Informations Knowledge » -Insight

‘ VQueSA'tiOI’l Answer
Problem. - Solution
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Defined Problems

e.g. assist operators, medical
diagnosis, case judgment, predict
failure modes. etc.

Data Avaiiabiiity

e.g. call logs, EMR, HER, product
specification, problem report, client
claim report etc.

Judgment Criteria

e.g. good response, bad response,
client satisfaction, disease found,
cured, problem identified, shorter
down time etc.

Domain Knowiedge to be
Leveraged

e.g. academic paper, medical
literature, scientific papers,
dictionary, etc.

Cognitive Capabilities are here, but are you
ready?

@

Subject Matter Experts
e.g. doctor, supervisor, who can
evaluate and provide feedback and
scoring to ‘teach’ the system.

13

L‘JhC 18 Stel
{ ne A ELEME 30y
\ F:'n I:owm odtkLoki)

%) 000

i

177,147

e e o e g

1

$21,600 0

WG 1
TV SR T

45600




Watson in Different Use Cases

Engagement Discovery Decision Exploration
Helps organizations Help people create Help users make Visually depict and
build stronger new insights by more informed analyze data for clear
relationships with synthesizing evidence-based advice
constituents information decisions

15
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Medical L iterature

" new drug‘and materal

Cognitive Computing for Internet of Things (loT)

Traceability

20
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HHEALTHBOX

\

Remotely monltorlng S
hundreds of sensor data :

W

¥
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c@gni SoftBank

https://cognitoys.com/

23
Open and flexible platform is needed for
Service Providers
o @ 2.5
o+ [ o .
i Watson Banking Energy Mobility
EV HEMS MEMS Dashboards R |1 cg’b
v R T
' % ‘7 e pe Medical
L;\ts Cognitive Insurance g
Ecosystem m A 3
i .
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How to better drive Cognitive Capabilities
to the industry?

Defined Problems Judgment Criteria Subject Matter Experts
e.g. assist operators, medical e.g. good response, bad response, e.g. doctor, supervisor, who can
diagnosis, case judgment, predict client satisfaction, disease found, evaluate and provide feedback and
failure modes. etc. cured, problem identified, shorter scoring to ‘teach’ the system.

down time etc.

Data Availability Domain Knowledge to be
e.g. call logs, EMR, HER, product Leveraged
specification, problem report, client -

- e.g. academic paper, medical
claim report etc.

literature, scientific papers,
dictionary, etc.

Standardization of Standardization of Structure to Collect Educate Talent of
Data Process and Rules and Share Domain Experts
Knowledge

25

26 Do not distribute
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| NEVER WORRY ABOUT
THE FUTURE. IT COMES
SOON ENOUGH.

Uber Moment ... sounds familiar?

\ \

\  Evolution of \\

\ technology \ \
\

\ (experimental,

/ often problematic)

Early adapter in thé\
market

(disruptive or even
illegal)

\ O\ \

\ Disrupt traditional \ | Winning party to \\\ \  Evolution of new
\ business mode \ | take over the \ | business model
\ \ \ \ operation \ | and eco system

\ (and re-define \

/) ) market structure ,\' \,‘(create rule and ,\' (with essential

/ / /| with strong / /trust to gain / | owners and stake
/ / /| resistance) / | support from / / holders)
/ // / /| consumer) //
/ [/ // // / /
Music = — |
P2P File 7
Sharing l \
= | e
. e amazon w
Book/Publish K
eCommerce e = T dl F )
amazon - S
|I|||||||| "o
. NETFL  youseen
sty P
Taxi/Limo
[oF
Mobile Application (= @ 3]

28
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Brain-inspired systems will allow better analysis of sensory
data

29

Imagine what bee(ish) brain could do ...

Other than collect honey and pollinate.

Collaborate, Manueuver, navigate,
construct and memoriz.e and
form communicate
L ALY .
5 : |

Brain :
1 milllion
neurons

Sense light and images
with 2 compound eyes + 3
Travel 24km/h up to 10km,

3
with 200 to 600 wing beats J' \ 2y :

ber second

30
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What make Cognitive Cognitive? THLINE
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> £X[1] : Snijders C 2| 19l, “Big Data’ : Big gaps of knowledge in the field of internet”, International
Journal of Internet Science, 7, 1-5, 2012.
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ATLX: STATCAST

@ MLB STATCAST
-0 E HEY o YUE” OFF HIOIHE #=/st= 2 7l
- Trackman(ball tracking) & ChyronHego(player tracking)

Source: https://swishanalytics.com/blog/2015-04-20/MLB-statcast-debuts-tomorrow
® =T HI0IE: BJ18 7.3 tera

- E 3L Pitch velocity, release point, perceived, distance from release
- Et4: Bat velocity, launch angle, ball direction, hangtime, travel distance
- 2. First step times, acceleration, top speed, trajectory

P HI Distance covered, efficiency, transferring, veloaty of throws
Source: https://swishanalytics.. com/blog/ZOlS 04-20/MLB-statcast- debuts tomorrow o

wt #30 NATHAN EOVALD
| spnm RaTE

| vELOCITY

| Penceves verocr E T

Source: An Introduction to TrackMan Baseball SABR40
http://m.mlb.com/news/article/128661588/statcast-yankees-pitcher-nathan-eovaldis-fascinating-low-spin-splitter

11
INSTRUMENTED
Intelligence flows INDUSTRIAL MACHINE
back into machines
Extraction and storage
PHYSICAL AND of proprietary machine
HUMAN NETWORKS dota stream
“| INDUSTRIAL
DATA SYSTEMS
SECURE, CLOUD-
Dota shoring with BASED NETWORK
the right people
ond mochines
Machine-based
olgorithms and
data analysis
REMOTE AND
CENTRALIZED DATA
e BIG DATA ANALYTICS
Source: General Electrics. http://www.enterrasolutions.com/2013/09/fellow-travelers-big-data-and-the-internet-of-things.html
12
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® EIEO| MTX MAQ [IREAKIS
(OIS EAMYHIR|S O|F (A, Bj2h) HEtE 87.6%

- Google-Profile of Mood States (GPOMS): Calm, Alert, Sure, Vital, Kind, Happy

bank

DuIA 2-8c0me

composed /anxious : calm

clearheaded /confused : alert

confident /unsure: sure

<\ M |
PN A A i il
:; N vVy ”\r U |u| \!r\;uvf — MUIV I"d | energetic/tired: vita

T T T T T elated /depressed: happy

Aug 9 Aug 29 Sep18 Oct 08 Qct 28

agreeable/hostile: kind

Bollen, Johan, Mao, Huina and Zeng Xiao-Jun. Tweeter mood predicts the stock market, Journal of
Computational Science, Vol 2, Issue 1, March 2011, pp 1-8.

A3 X

oir

@ IBM =IHAFH A*=(Watson)

- 0|29| Q17| =4 <HTC|Jeopardy)> ZH, Q17+ M olTt A8 &2|(1L. 2)
- 4Ef2to|E 0| ClA3 7o) MAE 29 Ho[x| 2HX B8

http://www-07.ibm.com/innovation/kr/think/topic.html
- O|ZEE OO|f EMut Y TICHY &L('13, Westmed Medical Groupdt
HoIX| & 22
- ME|&(Citi group)it 58 20F 28 A of M2
X F=4 <HmC>: ZE 207t FHLAStD 2742 B0 ZE|O 20| Tpefst7| o2 =

® 729 211l
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® ANIENZT| BritishGas
- I3 ool £ ¢ A, 3WY T 83 8T
- EQUNI| RRO)/Y ADEAYI| S £7)), 5 23 Ay
- HEAH 24, NAES £, 24712 TS

EnergySmart™ is a free online service that you can add to any of our tariffs

+ Free EnergySmart™ monitor" g DRI

i Existing customers

+ Track the energy you use AddgE oo

b3 nergy Smart™ for free
+ Save up to £170@
41 New customers

Q Find out more — 4 3 Join British Gas
Benefits of adding EnergySmart™
Free EnergySmart™ monitor ™ Track the energy you use Accurate monthly bills

-

1l

http://www.britishgas.co.uk/products-and-services/gas-and-electricity/energysmart.htmi

K=oy

gXxl Al

@ FBI CODIS: S=& EZIXI DNAZ 22XIE M=

-2 A 85 g, #E 2ot BXt

- DNA Identification Act 2|3| £1}(1994)

- National DNA Index System(NDIS) 25 (1998)
C XY 5070 = 7Y, MEH A DNA HE 23

aw

I

http://www.kyobobook.co.kr/product/detailViewKor.laf?ejkGb=KOR&mallGb=KOR&barcode=9788926390559&orderClick=LEB&Kc=
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@ MITC| The Billion Prices Project(BPP)
- 7094 27te| 22401 A0hY GIO|E T, B K| 4 AE
- Rt S BIIKISE S RL PE 4+ A2 5 ACH (NYTimes, 2013)

US Aggregate Inflation Series
(Monthly Rate, 2008 - Present)

2010 2012 2014

B official cpI | I rricestats Index
Source: State Street, PriceStats
0 0]

EX: http://www.pricestats.com/inflation-series?chart=1837

us SH

® UI= == Road sensor (traffic loop) data

- Y 239471 O £7, (B SWLE, SHY 24

o
-

04

0.2

0.0
|

Total number of vehicles detected (normalized)

Time (Hours)

Source: Peter Struijs(2014), Traffic loop data for transport statistics, http://bpp.mit.edu/
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=22t 254 FE MHAE W E (A 7HEY 309 FHa)

- FEH ARXL, FOUKE, THORKE, M| X 254 S7HAL ES4 OE 7|2 st
FH, 254 BHE, FE X §E IR

- 9= EX| S7|4(UK Land Registry)Q| =& Azl O|O|E{ 0| 7|8tSH Zoopla

X O =(7R6E 0 IR E)9| 86%+= 19,0000 ZIHAI7F K| &= BEO|E=

® 2 Y M3 MHIA

- Climate Corpe= 0|2 MEJF EQ3l10 Q= 60EHZE 2-EXH] 32 §|O|F
o 7|¢Eel EMN HE, EY HO|H(RR HIS)E &850 52504
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Source: The World Bank(2014), "Open Data for Economic Growth"
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F8 48
A0 x| 28H0} FH O] X422

&Y L= So| i 27
L 32Xzl 85 Yu
£, X8 SBYR|(traffic index) 45

HESE SHHE S AM0|CIO{HAIX|Of CHE 2
M(sentiment) & A

ZAEEM At 7| 4EEA =2 AR
'-Hif f ZEAH| R E| K| = ME0| 28 7ts

UN Global Pulse®| EQ|E|Q} 27} 7 &AM

Eurostat= QIE{Ul Ao E7F YEE XtE =T
A H|AHZ7HX|5=(CP) ¢hE0) Z 2

MITQ| Billion Prices Project

3 SAE2 2013H 118 A2|HHE HIO|F &
1170 MRS A2 FHeE 8IE| 0l =7 X|=+= 74
U 9let THEHE Hof X2

1

HHEA M2 FOHE YXZEE HE

=

Source: UNECE(2013), What does “Big Data” mean for official statistics?
Peter Struijs(2014), Traffic loop data for transport statistics, http://bpp.mit.edu/
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Source: Eurostat, Q2016 European Conference on Quality in Official Statistics, 315t May — 3/ June.
http://www.q2016.es/scientific-information/conference-programme/
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"Strengthenlng Federal Statistics”
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® HHHIOIE: MIIQARIIE, HY, FSL, M-

@ JAUE/AHU HI0IH: MEIIE, 2242 dHUH(Z2HHZ T1I1)--
® YA UIOIE: HY AIK, 2, 1§, I

@ =X(tracking) HIOIE]: 2HI2 RUHASL GPS--

@ USUIOIH: 222 HM(YS, MUIZ, J1El &)

@ 2|A(opinion) 4I0IH: E= 1, 24010101

£7X: UNECE(2013), What does "Big Data” mean for official statistics?.

qidiOIE Sl = JISH &

T2 e

22t HBIHO|H SHE S7IEAS EX X HEE &
CH A 7|E ZSQAEAE HGHOIE EAHZ CHA|
At x MEZ2 8Ol 7|8 SH 7H&

£ X: UNECE(2013), What does “Big Data” mean for official statistics?.

® 7= su sy o ygsH=y

Percontage of Visits for Influenza-iike [iness (IL1) Reported by
the .. Outpatient Influenza-ike liness Survemanc ILikeet
mmary. 2012-13 and Selected

92012-2013 @ Pasiyears ¥

% of Vistufor L)

EX: http://haicontroversies.blogspot.kr/2013/01/cdc-versus-google-trends.html
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@ HA 2 H(Legislative): HIOIE X2} 0|2 a4 ¥A
@ Z2lOIH Al(Privacy): GIOIE] THOI &H A

® JiFH(Financial) A: 212t HI0IH &S H|

ol
e
=
Ot
ol

@ &cdl(Management): HIOIE Hci9t 22 X
@ U =E(Methodological): HIOIEH SE 1 SHUHEO gt

@ J|=(Technological): A¥J|=(IT) & Ol

Source: UNECE(2013), What does “Big Data” mean for official statistics?

ZQ=0| HHI0IE

= = =
e e EEL =y

QZro|EfHat QE[O|EE B8 4,

, , L2t ALE =
oz (12.614.7) = Eﬂ*OT;JE(JJXH MY EQ
< Hlo|Ef A2k Zot ™aF e e g CiolE 2 Z3tE 2[3t
Cf| O Ef T 22| (AHE X =
(13. 10) =SS e N

SH|olE AFNE HE

A | 4 N EYUMS | YT AHLS 53 01 4y
Jle|ZAD hX B MY WE0lE 09 @EIE NAHEED THCNM FA
('14.5)

SIGOJE| A HH A . o s

sz (1312) 0|2}, orsHss SSHOH g s Set

iy | S 5 AF wE(x2)
SIH0E| i WHHE ZIH0|E ML A

('14.9)

EX: 8T 2(2014) HHO[H LY FTHEFAFL| Y& 7

_57_




ald
FO
Al
1
0
HL
HL
FOr

2

2

S Ay £x
60| Ef & 5 #/(98) o Hof W QB FoF W (12 11)
@2 uiGo[E(Q GO B BNM(14.7) HH[0E T8 WOt HAL oHERS
9Jst ol gis} Bot A[A|

oz 22l E20[HA| Z2A2S(12.2)  HEo|E°
8GO Ef: 7| 8] EAL} JHk| BS(14. 5) Zao|E{A

fo

g ZX(Opt-out )
k=1

ol L L Ho| Zo| of el
o
BIHIOJH /I E RS 7t0|=2fQl
(14.12) HIO|E o +=F A M "H| A Ea}l Z=X|
S HQIYEHAREK JH0|ERHI(166) 7t MAE A0l YRl 272
HEFEO 0|8 8l E20f 2ot E  Its
AldE 7h7ger Y=o (16. 7)

A
+3

il

EH: B 2/(2015) ‘SAIA0| U O|E{MENA ZHMY S L

ol

HIOIgH M=

® =)t K12 HIOIHXS =8

- Fue Al HEH 18, Y D8N £S5 0] I NN
=3t ojofE| 241 52), M2DA YN S DSHE AW, AT S5 A
- YR o Zot Al 3RS BN 53 Yot FH Or2io] A9

0l &0 0|E & (Public Data Group)dt = X}Ql H|O|E ™
a Strategy Board)?} @ Z0G|0|E{ 0| X} 1&(Open Data User

H
il
a

= 2 7|2(F8 HolH)

SAEQIFAM L, MBI AHSAHZA)
i YK ZEFUSFSA)
dE SIELSFARAIVIES 85t A==, FHEA, =208 T)
TMEEM), 71 SE(EMNZEE) S
T2A & 2H, XNLAK A, SS712 =5 S71Y, U, et
e

EH: YR 2/(2014) ‘A H 0| MY ST

_58_




HIOIH 3721 S
® CIOIE] T

= OFe| & H|O|E
o
9|

olac

st

@ 2800l 35 EE&

=

@S

F(2010.

110
SAlL
4 O

=

=N
o
e <

2 2H0|Eo #F

—
—

X EQIE (Z/))A Lol 0] o3| = M2 Archiv

-SNS, 22 30| AM MM

@ JioIEY HT o WY o}

o o =/
g 4y
© oo MO
g bl RO
kb XM
L W K
= oF <X=
LT o
S KO 9 KT
0 ™ Mm a1
SR
ol L HE
mo__ 1f
T =K<
P N5=

oo ok
of " == OF "4
:mm_uMmD

=
o
k=1
=
I
{5 H50|

EX: Y2%H2015), lH|0|Ef A1t H|O|E{ 2 27, KISDI Premium Report 15-04, KISDL

@ Ji2IEY HIAZEXK] J101=2t2!

L T
L k1
g8 =i
o= TKO
52X W
o %ﬂ
T i
— 10 ._“_m.ﬁ_uw“_”_\l
B3 K0 Bl
S0 dogi~
Tel <deg
0 of MMWM_\
HH Ny H
B BIHE
ﬂ% ﬂMﬂ
- ®oOthoI
Hr o o0
zom of Mgy
e 5
oleg M-R
N OTOIN
N A_Jx&mo
11K RO 21
< I ____S__7
- <r efmu
=7 WMoy
2T 3l
_ 70 |OM.AL
AEM._ ©f gk
KOS oH T
Ki ™  oF ol 0
OF % = ofo 010 30
moF & Mool <

_59_



NMAZFE Ml =00 =1

) Fraiwan
“Honp Kong

-
Thai(and
Winmom
’ Philippin as
“Mnlnysi- -
Sy
Singapore — Indenasis

Incrassing ragulston
requirerments,
anforcement and
expor restrictons

S

AtZ: LHd$(2015), IoT&HZ 0| A2] 7Ol 2 25 0|4+, KISDI Premium Report. 2= X&= Hogan Lovells(2014). “Data Privacy Regulation
Comes of Age in Asia.” H|O|Ef 2 Al @FAR, AFXQ OAE A, JHlEE o ojFof et sS4, Bl 8ol Z2E &
HZHR @45 &2 go1 sha2 482 25 19|

w
a

HAZEED AHUAIA XL 1HY

ol

HITH

&2 APRARHE (A ) et 29 etz | MEF | MEiE | AIEYY
LIS Soret WHIS(HIE 2F) Jlad-Haly 2K et §28 - 1,500 e}
LR 7l e H B xX| {4t §28@ - 1,000 O
HSit J|ax-pe|® HERK| Qe §28 - 1,000 o
E2E|0] d3(CH)
HeldE f=7|7t 9l §29@ - 1,000 o
molE CJ CGV(Z)(CJ ONE) J|aX pEY BSIK| Yyt §280 - 1,000 o)
@MW H 0] 22 T(CImall) oI RE7|7H 98t §299 - 1,000 o
J|laX- M| RS EK| 9t §28 - 1,000 @]
@X|AZ2T(GS SHOP) ST -
HOIME RFI|Z 9t §292 - 1,000 O
7| Ba|H S XK 9ut §28 - 1,000 0
N Z 2 (S C{Hmall) | HEH =2 EA @
g gr7|t 9l §29Q - 1,000 O
Jled-e|d B3R 2| §28@ - 1,000 O
&g L BLY(ROSLT) JHAEE M3 M-S 2 §247Z 22D | 18,000 - @]
JHoIEE 857|279l §29@ - 1,000 O
- 7N -Hel s B xK| §28® - 1,000 O
@A ALLYNSTLYE) o
oI E 25 7|7t 9t §29@ - 500 O
J|aX Maly #STK| Qg 28 - 1,000
PENLE(EaAT) [&X-Hel Hs XK 9 §28@ O
HOIgE fr7|zt 9l §29Q - 1,000 O
HIFSLTOIALY) TN e X B xX| 9t §28@ - 1,000 O

BH Y B BEARQ016 8 11, YL DS W AR IAF )2 AT, JUELL HuE gy
20004 282 Ef 20141 42 7|2t 12 Jfl HHE RO-USE S 7Y SoAr0] B2 B, 37936008H | 2 :
(@82, 2016, 8. 11, 'RHZ4 T, Holg Hot 379 Hoter] 133 189) 36

- 60 -




ot

3

=22 O O

oT —

- DT(data Technology) A|
- MHo| gste Ztof =

® HioIH

GIOIE] %13 Zotet Jl& e

e
mw = ~
- Wo Ko
o1k OF Eu_q_._m oo
Kio K &1 o] R & olE 20
m._lmuﬁ_/ < M_._._H_AI.E_. ol mm_._ 10 o #1 ol
m - —_— T —_—
Moz 0 wgT | - FCou
nie X maim 2 R R Bt uf
Moy ® T o % =< o PoN@=
ST S dap & ol s THRpP=
™ Uk g = W:uno T = =) AR o N
LT g 2 i o W LEr
oF oF £l q_H._o_=_ 3 K0 o 10 4
o ol AﬂH_._Lu < K O_o___._._o ﬁo_u_n
Moo m SHW C R € mmhds
§ﬁﬂ®5 mo7 e < 7l O 14 5= % =
Mokp & ' 00 g g ol N R PR
H=_OmH Ko<diy & = O S T LY
RO O Ngu Fyfr u ol v o ouopH
&0 I e = o=
W gRaTm® o KT oF ) g m=
S R RO g 20 LI
™~ T AT._._ mm“_”__n_ =] . J:O._o ~ _|._O =._.__| _|._._
EHIRSEN - [ = 2 ~D e R
0o = =~ NSV i K = O FeTHOC N
IRNCLE = Kl & 5 0 & - = o M o] BT =1 =0
It 80 o T <0 N - r 77 ) OT AT &
oS TSR ¢ N ae W cowmb:
SO BRI gom g o oy W qhovsa
T Emfgm._u_.ﬂ 5 OH < O K e [0 py ojp 10 K
~_'H o420 = 7l ) =T = — A
o= S ol % =@ 0|
=<al I <Az 7 - TR ) =
MEy™ ™oz 7 <0| =z g
s E Ul £ bl = @ 2 B!
T ,||o_u_._._|m+o_ o x =T0 =
n F + =) ] Hr
ol oplol | - o 3 m. i
B OERER R & Ol 5 ZF o » Rom
Ty g RSy © =| SR =+ RS
s mam lmg & S| T &K o 7
.ﬁ_ulum_._._.wﬂm_.._._rnxomoxo = e [
_Lv.A _ %

_61_




SIHIOIE Al 852 A&
® M= HI0IE S X0IK ME XL, SXL, 2EX

Tg g
IIA AL Q™0 o HolE YI|H B

7| |
At HIN HMS QIS KSHQl o

(supplier)  H|O|H ZFZE1+
MzXHleader) FE/XHEE, 33712, =3F7|Y, Q7Y HOHE S7H
=00 R} HO|E O|&X}, OfZ 2| 0|8 WX}, H|o[E 7|8t &+ S Ol
(catalyst)  O|H MENAH 4%} 9o LEMHOIH &8 £
a2} S57|22] SSOH0IH &#82 X 23 7|=0f thet £}
oy SNEE IS, A MHIA 85 X 13 BN HElx A3
; QEM|0|EE B3 RIZto| AE It MH|A Y FT
EX: Y& 2/(2014) ‘Bl H|O|E{ AN ST AR & EX-+= Source: The World Bank(2014). Open Data for Economic Growth.

@ HI0OIH B8 FXE (¢ 79 A (2F)
- |08 7@ Z2@ | O™, CH7t 48 &/M = OF&
- HO|E EQtut =
- R WY AR JHMS 93 o|E BE Z3t

£ X: Digital Disruption: What do governments need to do? Productivity Commission Research Paper,
Commonwealth of Australia, June 2016

9idiOIEd AlITHOl =JISH|

® UN = JIS AHl(0fficial Statistics) 10l ¥ Z!(Fundamental Principles)

- MSRA. A Y FHO| HO|HE ChYY ol B €8 7ts

SAAG7|E2 T2, HAIE, HE SEA £ 125({0f

Principle 5. Data for statistical purposes may be drawn from all types of
sources, be they statistical surveys or administrative records. Statistical
agencies are to choose the source with regard to quality, timeliness, costs

and the burden on respondents.

Source: Fundamental Principles of Official Statistics, http://unstats.un.org/unsd/dnss/gp/fundprinciples.aspx

oin

“SiHI0IH 230l F&0l= HIOIH =&, EA, 8t S

SIISH S WA THEH 2L

_62_



RS FA4 LR E

® YL KISDI ICTSAZEATA O|CISEAEMAEH. ycjung@kisdi.re.kr
® XA :HlC|o]E{(2013), Al 8 = AH2013), 0| C| o 2t F Al (2013), 0] | of £ 6] F A (2013),
Setat §4(2012, 3 ), olClof F A2l o5 (2008), FAIZ 2 o §t01=(2007)--
| @ AT EIA: 8lcolE ArHat ool & E 271(2015, KISDI Premium Report),
SAMMA Yidol e HENA X T EF(2015), ICTSAIH 2| A A 74 Mefot H7(2015)
8161 O] Ef A @1 & 71 7 241 7 (2014

_63_




M6z = 7/tSAZTEH

Hi0I0IH 28 SHIdYU S8 X SEES

M

H>

siiolE{e] 7Y / §3F

ZZ00lElel Y / B

MIGIO|EIE &R 8 S M

2oiole] SHiel & HS

_64_



Part1 DO O0OO0O OO /700

= =

Prelafasn ﬁ*%

S BOIN JHY : 71ES| B2l U BN AAEE AU £ ¢S Y=o
Hcht tlolEfe] Ft
- Zo|= Y
* 7IE Hio[E{Hlo| 2 22| =512] C|o[E] =& - XF - 22| - BA HES
HoiM= CH2el Y& o= HIEE HI0IE| ME 2 o[2{8t LI0|EHZ5E
JIXIE F&51 ZAE BMEl= 7=
- GIOIE] SEHON 2t Y, HITY CIOIE], SX0M uf2t 2=, L=
GIOIE], 484 A0 wat 717, 24, 27 Ho|E = 78
- MSTLE HI/HA A7 IIS S HUHE, 2E MM 23
AHEYESA Y5, GPSSH MEZ0) o/t 91X HE, SNS Hjo|Ef

0




c YEALE| o2{ctel el WEtol wHE Cjo|E S22t STt

h <EM Het =71 =0[> '
+ 20114 M| CIX|E EESS oF 1.8ZB(HEII0IE) CIRIE me .
= 1.8H|EMIOIE = 1.8 7|7HHI0|E 7t %0l

+ Byte, Kilo, Mega, Gioa, Tera, Peta, Exa, Zetta
1ZB(HEIHIO0|E) = 102" Byte = 1= GB

- 2020304 Z2|EH0F & TR U2 S0HR0 0|4 F3}
(IDC & EMC, ‘Digital Universe Study 2011" )

SHIa Alch

‘ | .
olie | EBGaoye) | zsZenssvesel JJ zemamad
0 H A X132
R 23, [ o2, Im.!.n'.%’.i':-a;’t__ﬂ.’m
ClolE] &4 FE I Ciok, SEty, &4 I BN, MAIZHY |>
(HAI8, = GIOIEI2] ME® H=a (iR, 2012, 3) 14

0l

o &4 UHES3 MH|22| Wretofl mHE HIYE HIOIE 2] =

* Oio[E] XME/xz2| HI&2| stel(E2le= AFE)
e Li8%, =05 REM HEST 2| 2HE3
« JRIAI YE(HXIYE, HM WE, HE715)2| 571

* AIE YESUY Sitof DE MM X Sty

_66_




(Volume) 7|5t 24xo= == — HEI0|E(ZB) AlHE ZIY

ClokA - 2715, 24, 1%, 24|, BAC0IE S lo[g SRe| =7t
(Variety) .=1AE 0]21o| HE|DICI0 S HIMEEHE CIO|E| S&2| CHtst

22IM « TEZSIE|X] 242 OIOIE, CIo|E x&d4{e] xto], S5 2A,
(Complexity) ciloje| 52| & S CilolE] 22| ¥ Mz|2| SEA0| A3t

- ISR (MM, BLIEY), AE2|Y Y= S MAIZH I =7}
&5 - MAZH2E I3 HOIE 4Y, 0IS(RE) =2l STt
(Velocity) . cist= clolEf X2| ¥ 7kX Qs BAMIER (AAIZH S22 sl

clole] X2| ¥ 2M S5 52

Part2 O OOOOO OO /700

_67_



- SSOI0|E{2t?
o ™ol : hIo|E{Hlo|A, XXISIE Y S 33 7|20] HE SoA M5l 5SS
£15101 MY == FISo10 B2lstn s A WA X2 X2
c MHELI 337|20| 2Rt U= HI0|E]
o B2 7|2e| el UFSH OI0|E
* SSOI0]|E{2| 7}x]
o B2 oi/wiHofl w2t 01 AE skAbO) E S it
- S3HI0|ES| EF
« ZI7ISAEZE(KOSIS)0 SSE Z20|0|E
o Z220|0|E{ EE(www.data.go.kr)0l| SSEI 0jl0|E]
B D’”ﬁf@;‘?’g , - 2
B %W = -
s LIISAHEZE(KOSIS) 0 SS& 320I0|E
° 2016. 5. 25 J7|E & 9558
o 7|2HH =M 51
o I Ot z54 Epadurs
TE g BAF | xmEr | UwEA | ZAMEH | 2aEAH | JHEEA
A 397 | 955 93 862 418 451 86
O BRI 303 785 75 710 316 402 67
- EYuUE|B 43 348 58 290 175 141 32
sAH 1 57 39 18 40 2 15
0|e|7| 42 291 19 272 135 139 17
- R|EREX| S 260 | 437 17 420 141 261 35
O X871 94 170 18 152 102 49 19
-agum 8 23 10 13 9 6 8
- SA/3E 27 49 0 49 21 26 2
- o 20 37 2 35 31 4 2
- g3/t 22 32 4 28 27 3 2
- 7|Ep7| 17 29 2 27 14 10 5

_68_




2 0= g A4+ &Y Ehd gy
A= | #dul | x¥ Uk ZMEH | EnEA | 738

A 955 100 93 862 418 451 86
ol 35 3.7 3 32 3 22 10
ng.ea 37 3.9 8 29 29 7 1
EILIHHAH|(AS) 16 17 9 7 15 1 0
B ALS|.2X| 202 21.2 6 196 149 47 6
3t 28 29 3 25 12 13 3
=LA 50 5.2 9 41 30 17 3
Z3.04x| 31 3.2 3 28 21 8 2
M FE EX| 40 4.2 2 38 14 20 6
DNEMHEM 49 5.1 4 45 22 24 3
EADMHA 16 17 6 10 14 2 0
371719383 89 9.3 26 63 62 4 23
A X DA 21 2.2 5 16 0 0 21
ME28 17 1.8 1 16 2 15 0
2o 9|gh 2 H|4X| 11 1.2 3 8 0 4 7
Y. 281arst 56 5.9 3 53 41 14 1
7|EHM =7 |2 EAHIZED 257 26.9 2 255 4 253 0

« 2200|E{ EE(www.data.go.kr) 0| SSE O|0|E{
o [0l AL OI0[E, AAHYE HI0|E| S 16,88721(2016. 8. 2 7|F)

we 30 DATATEE G CROJEIA BEAR A" HWAR
-a

oF OPEN AP |#d STANDARD DATA

201641 68
RGO WELE
TOP10 -"»‘-je

ZITIE UEW 217] CqOjE{

A3 ojrof §F 7T AN ED U2W, m SEAN
- IE | BRMA DO RD

_69_




Part 3 00D 00O OO OOOO

=
* M2l 2{J(Machine Learning)
FEH 222 e HI0|EHE &5t
UTBIE TR BE, BMSE TS
- HEE AZ 0FE, HAao] xS 2+,
o

MH|~ S CiYst 200l 28 =

* E] 2{=!(Deep Learning)

- 2401215} 0[u|x] 21Ale|
Higos 242 F, 22
RSR ABFY 71 20} &

_70_



s BEMA Z0OjA WHI0IE SHMAH(AIS)
» 012 X|s(Artificial Intelligence)
- QIZIC| XIS2R & £ U= AL, 8, K7L S8 AFEII & = UES sl WS o7
Sh= HOIZM, HEE} 21Zi] ASHY YES BWH 5 USS = 2
SS90 7Rt = = - = IP}_‘Q
HRE me] 818 =21 28t :I_Itﬂél_ 8
& > ADE3®
vl Y . T —
mﬂﬁ e —
o omaze [ DS -2
> 28EE3)
g > XisEAMA

* Clo|E] SCH SHOIA HOI0|E| SH WA

o 22[|0|E{Qt BIZIH|O|E{E &= 5t []|0|E{ SCH(Data Augmentation)
* HIo|E{ SLHE ¢t SAIH 71Y
o 22¢ct CfA|(Imputation)
* lo|E{ o§z!(Data Matching)
o Oflo|E{ 21A|(Data Linkage)
* I|E =AML E WY K122 #BEE =0|11 S| 0I2XI2| CIYE ZM 2 &F
* S3OI0|E{Q} BIZHHI0[E{2] &5 B2l Sdll Wit 7 == SCi

* HIOJE{2] EE =0|2 22X BME 75 » ME2 71X| & 2 0l oIS

_71_



* SNS Z#H ZH7| x|
- HIHEt=E ®H| 2172e| 70%7t SNS &35S
- 2010 65 E] 201214 8&WX| Twitter, FacebookS2|
1621 42| HIAIX] S=Z (0§ 5,2002F 2| HIA|X] =)
- ZiZo| HIAIX|E W0l w2t 2, 7Y, SE2E XIS BERF

- 331 73 HAIX] JH+F HlR30{ SNS ZY HIX|+ &

2a4o|cjo{oiM &

= 2l 1Y MEl, = FHl

I*
&0l Chst Q1A 571 222 ME TAISI0{ ZE X+

o X
X0
o
oX

Average positive minus
negative response/sentiment in messages (%)
b
(=)
i
°
x
*
ox
-3

Period (year-month)

0.882 &5 AEMO| AS
* SNSZM ZA7| XS 25101 2H|X} MR X5 (22 Ol0|E{) 2Ct X &5t

_72_




suy 5y

=
=]

500
=
2
o
S 400
=
§
25 W0 :
Lo
= T T T T T
VE; 4 6 8 101214 16 182022 24
‘Ev200- Hours
E
=
= 100 4
=
[
0-

rrTrrrrrrrrrrrrrrrrrrrroTroroar

0 2 4 6 8 10 12 14 16 18 20 22 24
Hours

o A JEj= : MM 2F S Cl2Fst 0|RE Missing data7} 244501 24H0] 2

e B 12J= : Missing dataS 23X 8l £ X5l nE Szt

- X=X 37| 9 AIZHY| [E S B

3

N 2

e = A %(<=5.6m)
e =3 (<=12.2m)
= o |

o © == & (>12.2m)
[

=

- w

4 o 7

wr

o

[%)

£ =

s o 7

-

©

o o

IE) o

=2

[ =

T o |

s ® T T T T

0 5 10 20

Time(hours) 12

#* KFSXF 37| ¥ 2|c cH4~: 119,523(428), 8,673(F3), 8,599(CHE)
2X= rush hourdll ZCHZS LIEILH = BHH S U i 3= X1= rush
hourg I|5t= AIZHCHO|| =|CHZXS LIEHY

_73_




=
| gl Atz = olEp:
* AAHZEOIM S 4702 6 MEElo| BT
71 &
60%
|
40%
.——JH
. 20% —— . 3 L
;3‘ = —H R - | E F% —Barcelona
E ' 'Q_I 0 _4\——}‘-_‘;} — L —f‘— _‘IUI"IVI London
§ o[ — = —
0%
=6l
-$0%
Days before departure
o 2up & E|Z 71 WHES0| 37| w20l CPI2| Walnt Z+o| SHEtof| HH 71
FEE FEs=s A2 70|
= QUS| X}S+E 2RE #E510{ +AIZ HO[E £ EM

®
part4 U000 00 000 0OOOO

22

_74_



A

« S

K

1
Hr Q!

&t

|

02
0x

24
=

(Accuracy)

(Relevance)

Aleld

(Timeliness)
HIAIE=M

(Accessibility)

Hlu 7k5d

3 IIE[SAEEEEN(2013)]

FH =H2 = E’él‘”l 20| Hop-t 2EGHA| &5t
U=I1= 2ln|

O|SXI0oiA| ZHoft 21017t 2131 7Rt SHIS £H4s101 MIS51L
US7IE 2o
K=2E 3 Y| A= ARE XlZ £E2| Bz

0|SXIS0| SHREAL ZutE 20[5HH| 201l 5~ U=K] 072t
J™=E olO|

Alzh, SZH0| M2 CIE K12 710l A=[et 2t H|wY| 7 kSEP IS

(Comparability) o|n|

Uzt

(Coherence)

042 EX0fIM FEIEI0] ZHYE X127} M2 =2iHo= HZEE|ID
EfEd0| 24=71= 2lo]

e Ojo|E] E&7|E(8H= CIo[E{H|o]|~ IS H)

Al

Hoky

& MiAIoll Exlist= A2 ghol 2F8l0] MEx|o] AUS

YEAIAY Li2| S2st CI0IE Ziofl 2LX|7} LW5IX] 25

[y —]

20| 275t= CI0IE{ 2] Moot dMst Y= SFAH

AIZXP7t Al HOIEE &8 0182 =~ 2US

SHAIZE L Oo|E{2] =AY RXIet 22 FE 240 LofLt
& CHx{5t U=XIE 20|

oI5

R U5 2225 HI0[EIE HEsHH 258

_75_




* sii2JAIMI(EUROSTAT)
c SEI%El SAIES The role of Big Data in the Medernization of
Statistical Production Z2MEQ| el&tO 2 HILJ0|E{2] EZ! 7|== MAl

2E517| floll F& ASS 371X] SHAIZ Al

= Input : acquisition, or pre-acquisition analysis of the data

* 2HI0[E{E SSHI0OE=2

= Fitness for use
— Generic and flexible

- Effort versus gain

= Throughput : transformation, manipulation and analysis of the data

= Output : the reporting of quality with statistical outputs derived from big data

- BiOjo|E{2] FES FIs17] et 712X A= HA|

Institutional/Business
Environment

Source

Privacy and Security

Complexity

Completeness

Usability

Ti lated factors

Linkability

Coherence - consistency

Validity

Accuracy and selectivity

Data Linkability
Coherence - consistency

Validity

* InputEtH| EZ HZE Framework

Hyperdimension Quality Dimension Factors to consider

Sustainability of the entity-data provider
Reliability status

Transparency and interpretability
Legislation

Data Keeper vs. Data provider
Restrictions

Perception

Technical constraints

Whether structured or unstructured
Readability

Presence of hierarchies and nesting
Whether the metadata is available, interpretable and complete
Resources required to import and analyse
Risk analysis

Timeliness

Periodicity

Changes through time

Presence and quality of linking variables
Linking level

Standardisation
Metadata available for key variables (classification variables, construct being measured)

Transparency of methods and processes
Soundness of methods and processes

Total survey error approach
Reference datasets
Selectivity

Quality of linking variables

Coherence between metadata description and observed data values

Coherence between processes and methods and observed data values
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* Throughputttj| EHHUS

* System Independence : The result of processing the data should be

independent of the hardware and software systems used to process it

* Application of quality dimensions : In monitoring process quality, quality
dimensions as articulated here and in other frameworks should be used
as a guide for quality evaluation

* Steady states : that the data be processed through a series of steady states,
which are stable versions of the data that can be referenced by future
processes and by multiple parts of the organization

* Quality gates : that the NSO employ quality gates as a quality control

business process.

% Quality gates : Checkpoint in the business process at which the quality of
the data is explicitly assessed

e OutputEtA| EEHZE Framework

Hyperdimension Quality Dimension Factors to consider

Type of data source
Arrangements and quality assurance
Type of use of the BD source

Institutional/Business
Environment

Source
Legislation
Privacy and Security  Actual limitations in the use of data
Actions undertaken
Complexity Data treatment; output limitations
Data and metadata accessibility
Accessibility and Clarity Clear definitions, explanations
Metadata Conformity to standards
Extent to which the data measures the concepts meant to be measured
Relevance P
for its intended uses
Accuracy and selectivity Traditional measures of accuracy Selectivity
Validity Correlation with similar metrics Utility Conceptual soundness
Data Coherence - Linkability

Coherence - Consistency

Time-related factors Timeliness, Periodicity
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1. SDGsE FX21I1?

MTransforming our world: the 2030 agenda for sustainable development;

DECLARATION Sustainable
Vision, Shared Principles and DEUE|Upment Goals

Commitments, A Call for Action to
Change Our World 17 SDGs and 169 Targets

The 2030 Agenda
for Sustainable

IMPLEMENTATION

Means of Implementation and
Global Partnership

ZX : UNDG (2015)
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2. 2= =XH Z4ize3

The Sustainable Development Goals Report

2016

[EINT

Goal 3: Ensure healthy lives and promote well-being for all
at all ages
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2. 2= =XH Z4ize3

Indicators

GIO|E{E]0] £ (2016.7.29 7| F)

il |

L.1.1 Proportion of population below the international poverty line, by sex, age,
emplovment status and geographical location (urban/rural)

1.2.1 Proportion of population living below the national poverty line, by sex and age

1.2.2 Proportion of men, women and children of all ages living in poverty in all its
dimensions according to national definitions

1.3.1 Proportion of population covered by social protection floors/systems, by sex,
distinguishing children, unemploved persons, older persons, persons with disabilities,

1.4.1 Proportion of population living in households with access to basic services

1.4.2 Proportion of total adult population with secure tenure rights to land, with legally
recognized documentation and who perceive their rights to land as secure, by sex and by

L.5.1 Number of deaths, missing persons and persons affected by disaster per 100,000
people

1.5.2 Direct disaster economic loss in relation to glohal gross domestic product (GDF)*

1.5.3 Number of countries with national and local disaster risk reduction strategies®

L.a.1 Proportion of resources allocated by the government directly to poverty reduction
Programmes

ding on tial services (education, health

1.a.2 Proportion of total government sp
and social protection)

Lb.1 Proportion of government recurrent and capital spending to sectors that
disproportionately benefit women. the poor and vulnerable groups

2.1.1 Prevalence of undernourishment

1.1.2 Prevalence of moderate or severe food insecurity in the population, based on the
Food Insecuritv Experience Scale (FIES)
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Z010| M A (National Transfer Accounts, NTA) @

=NTA Project
— 2016 78 HHX| 4971 =2

= o=
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Growth of NTA Membership
2016
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2013 2014
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X% w= Ed X% w= Ed
X ) T T 25 T
NEg 270513 322973 52,460 279176 327395 48,220
2 58224 69,033 10809 60,885 72,042 11158
o 7 37,288 44915 7.627 38834 47,961 9128
LE: ] 50,805 55192 4,387 54637 58745 4109
zz 24,737 27,235 2498 26,079 28935 2856
o & 26060 29451 3391 27,143 31636 4493
24 55,566 41156 14411 54,269 39,059 15210
R 248341 283,521 35,180 258924 287,265 28342
zd 27,849 24049 -3,800 29301 25411 -3.890
ER 36808 30310 6498 38736 30755 7,981
s 73312 49,004 -24218 78777 51935 26842
e 33,895 29126 -4,769 35,287 31,125 -4162
e 49262 34259 -15,003 49,086 34971 14115
ER 67,982 47,954 20028 70577 53441 17136
EE] 80,027 62,243 -17,784 81300 66,690 14611
HF 10484 10842 358 11189 11,515 32
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Overview
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(financial interlinkage
Z-IE ':0-”

190 S :_A =23
=&%7] 0| AIa&e&E4 e =24
In the context of financial crisis
o =8%7| O|F i“:'"”ﬂ 2} 23 (sectors)2| 28278 (financial
imbalances), a8%71& 2 (financial intermediation)S EC}
oMo Motsty| 2|t 4|2 ER/do| cfer Q1A A
o = 8eiLiH0]| st £EH U YedE Ao ZAHSH S FAM=
=224 F8H7|E REY = Ues 715-0| A0 A|ti2 ZE 2=

o £35| 22|7{2lj(off-balance sheet transaction), 3&7|2tZF A4S 72|
2 7|8HebE (risk-based instruments)
25t O|Al G087t RF3Ct= AH

o I A|7|F(SNA)O|| et D= BAIFE0| s 7+ ZEA0[1
UBHOIE TBAYHTS HOIZ 4 U= ABLHEA 22 U
e HR/d0| =0t

S897| 0|2 AgastEA 9 &= 2016.8.31 3/29
27| 20| =0| Fg
G20 DGI(Data Gaps Initiative)-712

e G20 DGI 2nd stageOf| Ao 2ZI=0Ql 2}2&SHE A2 Action plans

Sectoral Accounts : From Whom to Whom

Securities Statistics :
Shadow Banking Statistics
Public Sector Debt Statistics

© 000

DGI 2THA AL
Leading IAGS]

201672021 E7t3|
stol| G20=7t=

o
—
Z
_|_
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Issuance, holidings, from-whom-to-whom
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27|72

22|Ltatel 2IsHAIEL IR

e From Whom to Whom : 08SNA 7TH(2012F)A| 284E8E=E
A M Al=&=2tH (from whom to whom table) A7t 7}%%}5_,
HAALES AE2S

e Securities statistics : 01|'547e:'11|%9| Security by Security DW@E%

° Shadow bankmg statistics : :_1*11|7|—_rL(FSB)°| 7|--01| 2=
AEA =

@ Public sector debt statistics : 12| 27} HIIEHEA 2,
SES0|H, Z7-ot2 3322 27 S 2AdYer otd,

A EHAS

— OO —

28907| 0| A2estEA| B2 2016831 5/29

sielAt)-02

O|=* : Enhanced Financial Accounts

© information about which economic sectors or subsectors are
borrowing from which other sectors, using what type of financial
instruments, over what time frame, using what type of collateral(if
any), and at what pricing.

@ information on “off-balance sheet” activities such as the use of
financial derivatives to transfer market risk, credit risk, interest-rate
risk, and exchange-rate risk.

2016.8.31 6 /29
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sfielAke-0=

O|= : Enhanced Financial Accounts

o FRBE 2&37H(financial intermediation) 3 g2 2L} AN|5t
A UA Tretst?| 2|5l Financial Accounts of the United States=
§20|= 5t7| 25t 27| E2H E (Enhanced Financial
Accounts)= 21

o 7|&9| AUMAHO EHI|MHMARLIO| 210|= higher-frequency
information, more-disaggregated datag A|&st= A

e 7|= Financial Accounts?} = ¢}(integration)0| 022 ZS memo

items, supplementary tablesE A25I0{ BIEA| 7|22 EL{O
SEEA| AH2tD F840| 2O BHElE= 2R A 2

28907| 0| AZBEH| B2 2016831 7/29

sielAt)-02

O|=* : Enhanced Financial Accounts

@ Consolidated balance sheets

o US-chartered depository institutionsO| sH2[0f| 2R3t U= ALt/
B E Zstet ZE SEAM/EA $18H1990:1Q)

e Syndicated loan portfolios of financial institutions(total exposure
to syndicated loans)

e syndicated loan : a loan extended by a group of financial institutions( a
loan syndicate) to a single borrower

o syndicated loan= 2%, H|28, E8A}, HU|g, FFEHE S0
210f5t0] {22 207|1, SE5HE 0% PEAIY(secondary
markets)O| Al 7{2iE &~ US

e syndicated loan2 7H 2287|242 CHRICHZHO| I etz| 2| Tt

syndicated loanO|2t= =222 7| EE|R|= 3.

2016.8.31 8 /29
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O|= : Enhanced Financial Accounts

e Money Market Mutual Funds: Investment Holdings Detail by Month

e additional detail on the investment holdings of U.S. money market
funds, based on a monthly dataset of security-level holdings for all U.S.
money market funds

o Off-balance-sheet items

o off-balance-sheet items2 contingent assets or liablilities(unused loan
commitments, letters of credit, derivatives)2 2|0|5t0{, CHXICH R HO|
7|ZE|R| LUt credit risk, liquidity risk, counterparty risk?} S
(1990:1Q)

28907| 0| A2estEA| B2 2016831 9/29

sielAt)-02

O|=* : Enhanced Financial Accounts

Total Money Market Fund Investment Holdings by Instrument
Trillions of dollars.

Monthy

U.S. Government security repo Unsecured commercial paper

Other repo ———  Asset-backed commercial paper

Certificates of deposit e Other instruments*

2011 2012 2013 2014 2015 2016

2016.8.31 10 / 29
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slielAfef-oj2

0|= : Enhanced Financial Accounts

Syndicated Loan Portfolio of Domestic Entities (1)
Billions of dollars; levels, not scasonally adjusted

200 20010 02 2083 2014 015 2016~
Q@ @ ™ o @ @ o

Depaitory invtinations (2)

1 Total credit amount outstanding (3) 391 6N 4596 H21 SHG SIS AT S32 699 L1 G498 695 66 1
2 ‘With missing default rsk 963 129 132 293 97 254 290 302 314 363 346 276 334 2
3 Wikno default rsk 135 77 334 285 281 09 198 337 311 336 317 382 S0 3
4 With default sk TLI 1209 296 MR MT4 259 MO0 2904 2907 3070 &S IS 3407 4
S With defult ik etwoen 0. percet an lessghan | percert 44 W1 @7 M3 s WSS O WA 7 IWE M0 ws ks 3
[ ‘With defisult sk between | percent and less than 2.5 percent 167 483 803 07 633 64 ns 762 %3 0% 837 T6h L]
7 Withdefult sk between 2.5 percent and less than 3 percent Ny A N3 ey B7 Me ota rs ;3 me o 1% ns 7
% ‘With defiault risk between 5 percent and less than 10 percent. 87 £9 37 4 98 ni nse ol 120 ns ns o2 132 L]
9 With defult sk between 10 percent and less than 25 percent S0 44 83 &2 985 106 96 85 109 130 &1 N7 4 9

10 ‘With default risk between 25 percent and less than 100 percent 57 s 29 os o4 s os os os os as 12 16 "0

U Indeful 157 72 51 s3 29 26 53 S5 S5 74 16 101 10 M

Other finaacial institutions

12 Total credit amount sutstanding {3) SES 8664 %689 G444 6615 6652 GRS AR Tiel  TISH T2R0 MES 696 n

3 ‘With missing default rsk 1346 2004 1607 185K 1950 1958 260 2050 2089 208K 2090 1635 1530 n

1 Withno defuuls risk 1554 M3 l46 1707 1602 I6l0 U674 169 I6SS IS4 ISe8 1578 IS8 M

15 With default sk 525 6.7 %00 930 26 179 1250 1292 1292 1319 405 1544 1573 5

16 w.n.mlxmm‘mas m.‘aum ! et M4 267 M6 M3 314 S 31 86 415 I8 418 4&4 451 06

” | et and les an 25 48 519 478 48 27 @3 95 S0 035 S8 62 Ms B8 07

15 between 2.3 350 Ry 328 273 332 362 365 444 519 337 468 630 470 "

9 ‘With default sk between § percent and Im than 10 percent 149 70 27 269 267 ns 254 247 n7 250 99 8 209 19

20 With default risk between 10 percent and less than 25 percent 231 N0 127 98 121 M4 132 M1 137 176 177 196 207 0

2 ‘With defisult risk hetween 25 percent and less than 100 percent 83 13 3 is 32 45 45 11 19 12 24 15 21 a

N Indefuk 602 596 158 482 M3 18 17 N2 M3 N9 M9 mI 37 2

(1) Defaul isk probatiliy y the reporting

g financal banks, satc member hanks, federal savings basis, s savings banks, crodit unions,
an savings i Josn ssocizsions.
4 iy i
283907 0% A2LEH0| B2 2016.8.31 11 /29

ofl 2| Af2fl-Z =

F= : The UK Flow of Funds Project(Comprehensive reivew of the UK Financial
Accounts)

e 20144 SHEH7 |2 E{ Bank of England2} Office for National
Statistics/7} 3522 I3l

Al 3."’5'3ff A
e 2015.7 1997-20147/tA| &8 =AE
A& S H|(experimental estimates)S 2/45t0] YHE

2016.8.31

o 2 Z2HE= ZEAME B9 Al 2l 2SS from-whom-to-whom

Z0f| CH3H from-whom-to-whom

12 / 29
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slel el g

&=+ : The UK Flow of Funds Project(Comprehensive reivew of the UK Financial
Accounts)

@ Instruments

currency, deposits

short-term debt securities, long-term debt securities
equity and investment funds shares/units

insurance, pension and standardized guarantee schemes
financial derivatives

m| 5 - = E DA™
2g9|7| 0|5 A223EA 0| SHE 2016.8.31 13 / 29

slel Akl =2

Table 3: A from-whom-to-whom balance sheet matrix for total deposits, 2014
unconsolidated current prices £ billion

Liabilities:

Assets:  PC  PNFC MFI  OFI ICPF  CG LG NP’::; RoW  Total
PC 28 18 00 46
PNFC 3877 33 1448 5068
MFI 916.8 0.0 16205 25374
OFI 697.4 174 6807 13956
ICPF u7 00 526 1473
cG 18.1 27 70 278
LG 259 10 10 279
HH+NPISH 1,169.3 13.0 720 13543
RoW 26782 13 26795

Total 5.961.0 1405 25786

o = = = T Dae

2016.8.31 14 / 29
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Assets:
PC

PNFC
MFI

OFI

ICPF

cG

LG
HH+NPIS
H

RoW
Total

Unknown
clp

= 24
G20 DGI(Data Gaps Initiative)

SEPNERE

Sl Ar2d]

Table 5: A from-whom-to-whom balance sheet matrix for total long-term debt securities,
2014 unconsolidated current prices £billion

Liabilities:
HH+ Unknown
PC® PNFC MFI OFI ICPF CcG LG NPISH RoW Total clp
- - - - 05 0.0 0.1 06 00
- 12 - - 28 0.0 362 5 1 | 31.0
0.1 189 - - 562.9 0.0 416.5 1,285.6 287.2
207 0.0 16.1 - - 1241 0.0 5836 1,0255 281.0
5.0 4438 - - 476.0 27 3172 1,080.1 2344
00 00 - - 00 453 461 08
- - 1.1 13 02
0.0 0.0 - - 76.0 15 79 922 6.8
- 302 - 136 30 4413 0 14718 983.6
257 309.9 688.9 9238 292 16848 42 09 1,406.9
0.0 279.7 608.0 910.2 262 0.0 0.0 09 0.0
FEES) 2807 0% AATLEEH 0 B2 2016831 15 /29
@ Sectoral Accounts : From Whom to Whom
@ Securities Statistics : Issuance, holidings, from-whom-to-whom
© Shadow Banking Statistics
@ Public Sector Debt Statistics
2016.8.31 16 / 29
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Sectoral Accounts-G200| 3 1}x]|

o 2021A7IA| A= EE Hlag(dd & A2)Ad, ssAd (7 ¥
o) SHE TAHZH2Z §olE YAI0| U0 HYUEO[E= 9
JHEojuofl, 7|Cl0l8= 47H°J0|LH01| mA 4 s#d A

@ Intermediate steps and timelines : G20 :l_f f‘:E”E 24 AL

LA 7t JO|StE2 2016-20211H0 & o2t Algtol CH gt
=opt £2E 2o

o MHA-MNFAL HASA L Fal|lH HSSS LHAIZ|7| 5t
FHIEHA =2 222 IMF 24 (Standardized Reports Forms)Of|
T2t =712 2 Jhset E0|E|E Hell & 2reloy| THs <HEe A

=28%7| 01F AZ+EHEAHO| &= 2016.8.31 17 / 29

= OhA|

Securities Statistics-G200| 3 2FA|

o 2021 E7A| Zt=2 LAMIE|, Sof, B[, O|X 7, YA|ZE=Z
T=ot0], 27|E= 47HZO|L{Of| HSSOf| =0 Y= 2
7{efen o ZEoHo|| CHsl HHSAE 2t A
o M&=2|(first priority)= 20187 A| BISOf| Ct31t &2 SIS

T
g A
o A 22 : J|Y =&, EF, /HALH BT
o E5HY : =7 ESt 2|5t
o WRHOII|Y . Y|, 37|
o 2021W7}A| A= GO|E|2 EnEt A

2016.8.31 18 / 29
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Shadow Banking Statistics-G200|3H1A]|

e 20160 7M1= 0|42l FSB template0f| 2= rGlobal Shadow
Banking Monitoring Report; 2H4S |5t :LE|7\} & HI0|E{ & FSB
of Al A

e 2018EHEUMZ| SFT EAE FSB 7|&0] 2320f FSBO|| A|&& A

o OECDO|AM 28530l tist 271401 MEs 24 EH 2=
0l0] 20| A= E HS

2g8907| 0|5 A2asrEA S| B2 2016.8.31 19 / 29

gk a4

Public Sector Debt Statistics-G200|SH1LA]|

e World Bank/IMF/OECD Public Sector Debt Database2|
AZTLHOZ 7|02 H7|H2 UBIYE Ul ZorHHo|

=2 aTl 2L oT
HIYEHZ 25t A
o Intermediate steps : 2 (CHZ, oIz, 2&H)0l| CHSH S 2 H
Mo 25 =07} 9)S ZHQl

2016.8.31 20 / 29
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Sectoral Accounts

Instruments
Sectors
Data sources

Valuation method

Consolidation

siosh (A=) 28907| 015 ATLHEAH| 2 2016.8.31 21 /29
S A
SktS _l|- -||
= = X
Sectoral Accounts
AEEE
== FE | e=5 [ oM =9
AR | S50 | KAk [ S5 | KPAF | S Af | KPAE [0 | K [27
= 9 S DR
_— H= T o=
= o o =2
Agestn %‘%f"“ ==
‘?:g =] = 3
TR T EaE
TEZs5=
eI SR EA
RFAE
=28 8 HZ& 7tA =2
=
oA E
AN o |
e el 5
2=ss =1 = =3
S P
=Y
2016.8.31 22 /29
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Sectoral Accounts

AMAZEEE HA Al

agnz 2

) [ 5 | =
sass syl
2rlyol3 e
3301

NS Y03 ey
IRFYAF MME

@3 g dz | EAoE Non-MMF
Y M0 FFHCO) ey
SO EK) A(RP) ]
astale EEIE U
JEtod 2 as BH7I2
e 2 EEzE717
ks EERE)

EEES
Y8} a2
= =0 7IEt CRREE
e sl =T
e BuasTIE
] EEEEIE

e
71%01B(CP) [xIz=2lA
UEEF ;}ﬁ*ﬁ;igﬂ lgsatalA
33t SDRs (REE=PAY
HAZREYEY ums

7Ig SxECER|R ERE]

EECEL]
EETY L]
JEIMANS | [y 2 wigRey
=2
289|7| 0|5 A22SE Q| HE 2016.8.31 23 / 29

3% oA

&= A

Securities Statistics : Issuance, holidings, from-whom-to-whom

HHEA Ol = A @ UHEA|(Debt Issuance Statistics),
@ E3=7|(Debt Holding Statistics), @ 2HH-2HFSA|
(From-Whom-to-Whom Debt Statistics)=E +d
2HHSAHO| Zete|= W& (main features)2 O71E(H
@oby| (2 U MEIV)), @z2lRE(Hs E= 1Y
@YEASHATSS E= 27E2) S

HHEA = 2% (position) L He{M(flow)S D5 2HYSHH,
e U= &=74el (transaction), H70]| HE B E(revaluations),
RS2 HE

=, AM&7t4)
=)

ME{(sectors)E =2 7Y, 8/ (ST, 072, MMF,
7|, EYE), LEHEF, 7HAIYB[Se|HA| 5 & 1371 ME Y

2016.8.31 24 / 29
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Shadow Banking Statistics

o Definition(FSB) : credit intermediation involving entities and activities
outside of the regular banking system

o YBHHOR ASTTo| AL U 033
H2d0a2a7 2 E, 42a8 ))S =
7h=
(M

@ OFI : Other Financial Institutions

o YtHQl Zo| SB 7H'-='°§ O|&&|= OFI0f= SHAL FAHHE, 4

0| 2= JUS

= =1
oA Fs37|&
e MUNFI (Mon |tor|ng Universe of Nonbank FmanC|a| Intermediation)&=
OFI0|Ct Ed & HZg0| Xt D3R FE 2L EHYUH

37IE(8§§+
HA|IAELY 7

o 2 U AHZO| H2|SBO| ZGHE 0|-|C-°rt S| S0|M 2-2t0l
(Monoline, HESHE ESADH S2 ES7|s8 E5f U289

ESMgsE Es| ot=

SBEsE Yo7l W2

2g8907| 0|5 A2asrEA S| B2 2016.8.31 25 / 29

gk a4

&= A

Shadow Banking Statistics

BoISB EUAILE SOk UM SAH UBBIS
ol 7|t e e, 02 HOo|L|[, 7|ElZ %7|J-I-(O|of OFlI)

_EEE SBELI|E E'|7“|"_‘|'(O|0|' MUNFS 22| SBZ M&

o EO| SB: rO7| U SEA B8t 2ok AlBE|AT0| 0|
e 2[X| 2ty %E E°H *V\E“;"I 2| A3E FESIAL 1_1L7\'||7\|' 1S
FHlot= B2 AES/MEs. 22 Hol=|H &2|SB S0M
NElE 7|2 Es 85)S dUSt V&2 7HEH(Risk-focused

I'

narrowing down) &2| SBE M3
o HOISBE HA|A 7|&(Economic Functions)d| 2t 572 FF5t10
o Sl Fatet 7

(EFL™EF5) SiZ7|B(EE 2E)E A2 95 o
)2 AAEoRM ol sBE MY

(_E‘— St

L 2o
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Shadow Banking Statistics
7t o
a9 I:I_E_ OI};IL'.X = 7 o Q
Xt a8 LR | bl e 39|
N 4
= Ix=g
Fyed | d2x2 7|°1EPDbI' o HEA JIEl 28 | 38EDIH
=t (Central 7|3 ﬁ;ngiallt (pension | (nsurance 7] (Financial
bank) (Banks) institutions) funds) companies) (OF1s) Auxiliaries)
- SAEZE QU SUESERREe UEY @
o| sB MUNH
Broad | B2 | =8A OF1
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— ol A R R e R e
STA 7|%
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Je oaojmy | GAEEZIE | & A =)
st=20 (ZIdF) a82]7| 0% Am+stEA9| &= 2016.8.31 27 / 29
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Public Sector Debt Statistics

o Ff|(total debt liabilities)= 0|2 EYA|HO|
0|2 Ho|E|H, ZF Xl (total liabilities)& A|=23¢H & EXAHHE,
OHAYAES A2
o AZ25d, MdE2 FAHLFOM H2l== o, date EQQI—?-W
27| 20|, EAt= HF L O|zfof G E|R]| ¢4V M2
o 337 Z(public sector)0|2t HEL} Z7|®0| 2ZtH A2 Z|HY
(control)st= 2= A =T (institutional unit)O|HH, O] et
UYL (SLHYE, ALFEE, AEEV|H), 7Y€ (BESZIY,
Ha8s7|%)0| sig
o A|H{M(control)o| HHEHT[ZE2 @ 2fBts 0|9 Q|AHE SR, @ O|ALE]
=2 2 YoA 7|70 chst A, @ LAHUTE S F2 QUALO|| Cfst
ABH Ee nEid B3 5

A=
—

I'rlj Ho

OO ™
° %‘—?—E%iH—?—(Publidy guaranteed debt), SEzHF, =0IHZ
ZYE 2 (Nondebt liabilities, explicit contingent Iiabilltles, and net
obligations for future social security beneflts) 2 A2
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(3-1) H| AMEST 84 : HEYS7HE
(%, %p)
A2 | Srit X 2HIE
FY2013  FY2014 3} | FY2013 FY2014 3%}
129 -15.6 -160  -04
2221(E%+) 3.2 25  -08 05 -16 -21
3229 36.3 328  -35

© HEWSIIE LEAE HE = 25%, 50%, 75%0f| s Sst= &

=
k=
¢ 20149 HIZ fEUFIIE S+ = 2.5% vs. HFH|E -1.6%

H[ZS ot2f2 202
T a2

H| W3} WS XD 5LV} SHYE B

0“-

(3-2) MIZY AHESIS S : 1SAUFNO|AE
(%, %p)
NEDES B T2 S
FY2013 FY2014 H 3} FY2013 FY2014 B3t
122 0.7 14 -07
22 21(Z=2) 3.9 38 -01 5.3 4.2 -1.1
3229 7.7 7.7 01
. IEHAAO|AE QEAE M T 25%, 50%, 75%0 s st 2t
. 20144 HIZY HZAHAO|AE B4 = 3.8% vs. BRH| & 4.2%
= 2 7|20 BRH|8S 912 BojZ
. E9i49t WP : MU W3} WS PX|U FY4T} S =g
. 0.7 = -1.4% : 25% HE2}QI0| o WO}E! — MX}7|Q Arg ot}
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(3-3) HEY AHERIS B : 1u| 8
(%, %p)
AHESI% Shit T PH 8
FY2013 FY2014 Hal | FY2013 FY2014 H 2}
12¢ 710 68.6 -24
=4 (&) 176.4 174.8 -1.7 92.9 89.2 -3.7
=% 447.0 456.2 9.2
« EXH|E QEXtE WY F 25% 50%, 75%0 shLots &
e 20144 M= EXjH|E S = 174.8% vs. W HH|E 89.2%
= 2 7|0 BRHISS Ol E B0
© B9t W MUY W WS LR FRT} SHUS S
© 12919t 32910| H2|(22I+HRY) )
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1LH1Z Y S

O Z: 2 XM HICHE O SN EUH JHH SH A= Flet

—

=2 JI=0l DA EDI AIER L, 11 0l= S A

H2CS M DG RS LAS NSHOR2 G 2
(o) =2
A O

22 DAISH O WS B R
A

SHA2S =50l ol ¥IHE 0, AIAIE =S &=
2. =222 SASH Bl & &aK1/2)

*IMF

*Balance of Payments Manual (1948), 5 X}l 01l
1961, 1977, 1993 & 2008

*UN

Z A& & 1950,

* Index Numbers of Industrial Production (1950), 2010 0f| JH &
(International Recommendations for the Index of Industrial

Production 2010)
«System of National Accounts (1953), 3 X+l 0f

Z X JHE 1968,

1993 and 2008 (1993 SNA and 2008 SNA = UNSD, WB, OECD,

Eurostat 3! IMF S 57} 7|2t0| /A )

- 148 -




O

xd

10

o
0z
HO
pal
fou
~
~
N
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*ECB 3 Eurostat
*European System of Accounts (1970), 2K+24|0f] 24 71 1995

and 2010

*Harmonized Indices of Consumer Prices: Their Conceptual
Foundations (2002) EU=7}2| 27} = 2N O Z m}ot

*OECD
Directives for Reporting Aid and Resource Flows to Developing

Countries (1962) and ODA (1969, 1972)
*Programme for International Student Assessment (PISA, 2000)

*P|SA for Development (20197?)
*Index of Services Production (2007)

- 24 7|ESA °F74| E% EUKHE% BH A= 2HE 0 Hetot

=7 7 2 5y
e 0 : Beyond GDP (GDP), Trade in Value Added (Total Trade), CPA

(ODA) AH AF A XI—I/M}”E_EM?_} %

O L- O

HE|-E = Al 2t : Beyond GDP (0| Well being index)

7|ESAIS 28 A
ed (Total Trade): 2 2 7tX|At= BHY

> CPA (ODA): A 1t7f M
> AHZZAIZE: A 5Ho HE M@
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3-1. Beyond GDP(1/2): ti& & & &

o I ZNAQ Gt At Ho| ZH

» Measurement of Economic Performance and Social Progress &| 2 3|: 2t A Sarkozy
Oedel Hetez AL, INSEEZE A HmY O] 2-Z 20083 0ff 7H |
http://www.insee.fr/fr/publications-et-services/dossiers web/stiglitz/doc-
commission/Minutes_first_plenary_session_Commission_Measurement_Economic_Perfor
mance Social Progress.pdf

* Stiglitz-Sen-Fitoussi Commission (2009)7} £t 3t 2| IZ E 7} well-beingS S-St =
T 7 ZEMZMl JE. 0|2 HE =7t M| At2|7F GDPL| T oHS O S5L7| {3
=33,

. -T'—-rlﬁx._"—EJf 1Z(High Level Expert Group) : = | 2 7}(Martine Durand, OECD
E A =% ; Jil Matheson, UK S A A & Walter Radermacher, Eurostat= %), S & &
Oj=o| .} 0!‘_|__||_—¢—(_Io<pnh E. Stiglitz 2 & H| O}CH L1 ==, Jean-Paul Fitoussi -U-E"A
WA D) T, Angus . Deaton I 2 A £ [, Thomas Piketty PSE = 5) S|
Zotk|of 2013H0] Zd

* oI} HLE Group2 OECDZ} AHF %OI O L3t €2 %
o HAHO| ZHO| 2ot M Z 2 E(OECD XY e o T
o X|EHR}ZHO|21te A

ot AU

E

rot e
oy 1o
ojo

« 28S/X57tsd SOl thet 245 Y
- St RS0 RE0 et HE

3-1. Beyond GDP(2/2): OECD2| How’s life Index
+ B YW w0l 5%

e OECDE X|LH100]HO| 23S E5l 2011EH 0| A2 F Q| = E 2|3t Better Life Initiative &
34451 0f H|218HOECD 4 & 5052 7] 4).

Well-being 1} Progress =™ 2 2|6t OECDO| =& A

CQuality of Life Material Conditions
€D Health status D) Income and wealth
€D work-life balance ) jobs and eamings
) Education and skills &) Housing

@ Social connections

Civic engagement
and governance

) Environmental quality
€D Personal security
) Subjective well-being

GDP Reprerabiles

Matural capital Human capizal
Economic capital Social capital

Source: OECD, 2013
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3-2. Trade in Value Added (1/4): Bl & & & &

X .otsg|n BES| Ve 22X 2 *'I1I(01| =7t

=
QS 7 2012 AH|BHEX|?)E ThotslY| 9l

ufn
L)

* HiZ :1995H0|= L} 7t£55tk|
Chain@ & Q|| 71 & "
A H|SH=X[0f CHot H2=tot &

HCEAX 2 AS

« OECD (STD/DSTI)Q} WTO7} 2= At S 50| A|9HS
XM 5H0] 2013 194162 O 2 H

« AEH22 I do5k7] fle ¥ S ot A=

3-2. Trade in Value Added (TiVA, 2/4)
What is TiVA?

Grossexporls (110)
4 Value-added (10)
Valug-added (100)

Gross xports
(intermediatas)(100)
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Trade in Value Added (3/4)
=50 ZetE = S2HH, 2009
% of total intermediate imports

100

90 M Total

20 Transport Equipment
M Electronics

70

60

50

40

30

20

10

0
United Japan Mexico Germany China Korea Czech  Hungary
States Republic

3-2. Trade in Value Added (4/4)
s&Eole et A2 S 2ol M2 SHEAE: TEC=>TIVA

‘ TEC (Trade by Enterprise Characteristics) ‘

Yer .. " \Qlstcal Units Thousands

Onership A Foreign onned Domesfic owned
E/xpeﬂs/as per cent of Output strata Output strata Output strata
. Between | Between Betcen O
o than | mot than 0%and less 0%and less
Fow: | sty [size Noss 25%and | 50%and | More than % more than wanad | 0% more than hanand
lessthan | lessthan |  75% 0% 0%
equalto equalto
andequal | and equal 2505 5%
1050% | to75%
(01:03) |Total
09
10-49
50-249
250+
Unknown

Unknown |Total
09
1049
50-249

250 [

Unknoln

|Tota| \ /

L—1"]
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3-3. SHECBREA . HE/XAAIE SE

o DMH:AFARE EIETERA|, HOIM|, AFRAE,
Z2EAEXZEAN

¢ SIZNRNHY 12HY

« MAEAXIQH  AXEER

« BN SESURYEH

o EAN ZAKKIE

ol

4. AAFR 9l A2
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