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Manufacturing companies to IT companies Modern Seven Sisters
Top of market capitalization of stock price
Compared with 10 years ago ~ i :
T 007 May || 2017.May e G ®wos amazon RFLTELLLY Tencent il
469 Exxon Mobil 1 o 796 x 7.6 \‘}
GE 2 G | x4.3 |
B2 Mot 3 —— x1.8 |
Citi Group 4 amazon % x16.8 |
Petro China 5 facebook 3 T i
AT&T 6 Berkshire Hathaway i %
Royal Dutch Shell 7 Johnson & Johnson
Bank of America 8 Exxon Mobil % x0.7
Industrial and Commercial Bank of China Tencent i i x42.5 i http://blog. livedoor.jp/sagittariun/archives/11995435 html
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billion US$ billion US$
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(B — A E ) ] THAI B In the past seven years, the Al field has developed
dramatically
X7 A 7 ILER * IBM Watson (Question Answering System) wins
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HEOO rate 0.56%, second place 1.16%)
. f Ay OOHH b. 2012 General object recognition for ImageNet (misrecognition
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R * Increased attention to deep learning. IT companies focus on research
. * Google: Google Brain Project, Google Deep mind
* Facebook: Facebook Al Research
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Triplet defining statistical machine learning

DL is one of the technique in statistical Machine Learning

Decision Tree SVM+Gaussian Kernel

i,
pa
b e
Al

Iearnmg
PUI‘pOSS in the meaning of l i
machine learning "(" C ass1 Cathl”l

"""""""""

\nsuperwsed learning .
~ +1
Clustering NN Wl[ - ]

Neural Network  Random Forest
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.
Original Source
http://tjo.hatenablog.com/entry/2014/01/06/190456
a Data Latent variable Phrameter

FOY b X 618D

Purpose Model .regressnon/classmcatmgn
Higuchi '

State Space Model, Gaussian Process,
Support Vector Machine, Neural Network DNN H ;
SML is defined by a triple of purpose, model, and learning algorithm. The purpose is what you want from the

Modified from an original slide by data. A model is a mathematical expression used for that purpose. DNN is also its special form. A learning

Prof. T. Matsui

17 algorithm refers to a procedure for determining parameters included in a model from data. If models and —
/55

algorithms are different, the results are always different even if the purpose is the same.

Three main types of Machine Learning methods

- Supervised Learning '\ E

¥..
Classification r?;r.. A

e d
"f‘ "'!.‘f:'.:'

(X1000, Y1000)} ﬂ .

http://tjo.hatenablog.com/entry/2014/01/06/190456

Given Dataset

{(?_51»}’1), (x2,¥2), -,

{ , Higuchi} 4 , Nishimura}

'« Unsupervised Learnin
P Clustering J o o°, _;- ﬁ

{X1,X5 ..., X1000} Tyt

!

Given Dataset

Reinforcement learning refers to goal-oriented algorithms. Reinforcement learning can be understood using the concepts

of agents, environments, states, actions and rewards. An agent takes actions. The environment takes the agent’s current ﬂ
state and action as input, and returns as output the agent’s reward and its next state. We can know the agent’s function, -
but we cannot know the function of the environment. It is a black box where we only see the inputs and outputs.

» Reinforcement Learning - .

{(ay) = (s2,13) = (az) = (s3,13) = (az) = (s4,1) >, 00}

( Y e

Environment

Agent

(status, reward)

——
status, reward
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Multilayer Neural Network and Deep NN

The word of Deep Learning (DL) is used like Deep Neural Network (DNN)

A) DNN has a multilayered structure with the input
layer at the far left, the output layer at the far right, and
N .:' multiple layers at the middle.

B) DNN usually has more than 10 layers.
Ex: There are as many as 1,000 layers.

C) One layer has many terminals called nodes. Nodes
O 9 are linked to nodes of the neighboring layer each other.
.

1) Node i is coupled with node j with a weighting
O 1 factor W_ij.

2) The output of node j at the (k+1)-th layer is the value
obtained by nonlinearly converting the sum value from
all the nodes of the next layer ([k]-th layer).

Layer L,

LayerL,

: utput Put the value of the pixel of the image into the input

+ layer. In the output layer, the probability of someone's
input is output.
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http://100percent-magazine.net/2015/09/08/759
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Classification of D N'N

{Scquentiathyatigmed

Correlatingwith RNN: Recurrent NN B
each othe

Data points

ice, text}

LSTM

Long Short-Term Memery

~OTTg= orretatio
and sudden oblivious
effects were incorporated CNN-

Convolutional NN
(51 ere a certal

pattern in the local>

W ct

Independent

from each other
Superws

Learning form

ot particularly

Prolabilistic

. Adoption of .
Unsypervised pomee Feedforward NN
Learr“ AL learning element Basic NN

Boltzmann Machine
Bayesian Network

GAN: Generative

Auto Encoder (AE) Adversarial Nefé

Toward -
Generative Model D

Ref. in part of http://acsi.hpcc.jp/2016/download/ACSI2016-tutorial2.pdf
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VAE: Variational AE Il st BIP R

Automatic coloring (black and white photography — color) tool

(2016, May 31)

BE->HAT5—EDR)YD

—

Source: http://www.itmedia.co.jp/news/articles/1605/31/news119.html

. Superwsed Learnlnq

With DL, it is also possible to color black and white photos. The actual procedure is as follows. First, from a large

amount of color photographs on the Internet, a black-and-white photograph is created by several methods. By R

doing this, you can get a huge amount of sets of black-and-white photos and color photos. We assign black-and- g_i_ﬁ ﬂﬁf%‘ﬁ
22/ss white photograph to an input of DL, color photograph to an output, and then perform supervised learning. 1 P

Automatic coloring 2

BHER-Hh5—1t

Source: http://www.itmedia.co.jp/news/articles/1605/31/news119.html
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Work at the cash register and Passport Control

pic.twittercom/WFI6Snvs91 | The work required at each
http:/gigazine.net/news/20150401-bakery-factory/ shop need only take pictures
from various angles for one
product. Even products that do
not have bar codes can be
automated.

NEBIADLDDRRF

The task of object recognition by
human eyes has been replaced by
machines, and that system is deeply
penetrated into our social life.

PIRZEE-BRHZEED
AET —hDEkF
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Prevent overlooking by doctors

NIREEEE D DA R
DAIRE

Example of polyp detection

http: .itmedia.co.jp/ne

Source:
articles/1707/10/news095 html

2017, July

v’ The aim is to prevent overlooking due to lesions and sites of occurrence
difficult to detect with the naked eye, technological disparities of doctors.

v’ The established system at the National Cancer Center (NCC), Japan,
uses Al employing deep learning to process its own algorithm for an
image analysis at high speed.

v About 5,000 endoscopic images diagnosed at NCC are used for learning
parameters in DL.

25/s5 m g%}.ﬁﬁ.ﬁ%‘gﬁ

— launched company DeepMind Health in UK (about 2 years ago). DeepMind is a company that

26/ss

The future of medical care depends on
medical stakeholders and Al

® DeepMindHealth

Home About Working with the NHS  For Patients  Data & Security Transparency & Independent Reviewers  FAQs

Helping clinicians get
patients from test to
treatment, faster

The results so far...

We sot up DeepMind Health to put the UK's mest advanced technology at the

sarvice of patients, nurses and doctlors

In order to make use of the power of this deep learning for the medical field, DeepMind recently

produced Alpha-Go and Alpha-zero, which won the Go professional. UK is very active in using big m‘ x-n:u:_wm it e
data concerning health and medical care. I ﬁﬁfﬂﬂﬁﬂ%"ﬁ

Amazing advancements of Speech
recognition and text processing

Amazon and Google don’t have an
intention to make a profit by selling these
products. Through these products, the
purpose is to store the living space

information of various people as a whole
big data. And, in order to create the next

information service from big data, to
dominate the market and gain profits,
they are daringly making
"manufacturing".

Smart Speaker

https://smarthacks.jp/mag/23875

By adopting a deep neural =  Google IR
network suitable for v
processing sequence data
with long correlation called : m v
LSTM in November 2016, © x
the automatic translation

function has improved

significantly.

Automatic translation = e

27 P

The judge becomes a job of Al

Precog in Minority Reports (2002)
Robot Police in Elysium (2013)

Utilizing Al is not limited to lawyer work, and its introduction is also under way in the
hearing process of the trial. There are many mistakes due to misunderstanding of the clerk,
etc. in the record to be recorded. It can be expected that the burden will be reduced.

It is said that AI judges can realize by learning past case data. The judge is a suitable job for
Al in that it absorbs the data of enormous cases in the past and can be designed to make an
objective judgment rather than human.

28/s5
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Bank work disappears at Al

1) Window operations such as deposit transfer
It is almost compatible with ATM already. Virtual banking personnel will now respond
to taxpayers who need manual labor.

2) Loan and foreign exchange business
The machine automatically judges the analysis and rating of the company to be
financed and can also present conditions such as interest rates. Al system for foreign
exchange can check documents and exchange money.

3) Securities / investment trust sales business
Algorithmic trading that automates stock ordering is mainstream. A choice of
investment targets and establishment of investment period by Al are also advanced.

4) Trust business
In addition to administrative management departments and operations departments in
real estate and securities, advice tasks such as testamentary trusts and inheritance
countermeasures are replaced with Al

@EDO N E DO(Nevv Energy and industrial technology Development Organization)
R&D project for Al and robotics
NEDO has started the project "Integration technology development as the core of

next generation Al and robot" project aiming for early social implementation of
Al technology from last year.

Social implementation of Al technology to 5 areas

We utilize position measurement by drone,
GPS data, special measurement data attached
to construction machine, and automate civil
engineering work by construction machine
such as land maintenance.

When the direction of the wing is aligned
in one direction depending on the wind
direction, the power generation efficiency
of the wing at the leeward position
significantly lowers. By using wind

direction sensor and numerical simulation,
wing orientation is optimized to maximize
power generation.

7 HEouE
W A

Plant conservation ~ Wind-power generation  Supply chain manageme

Civil engineering

4 + e
ana-constructon

Detailed identification of the gas leakage point is realized by
the Infrared camera image, the maintenance worker's labor is

TSN - ATLARER lowered, and the safety is improved at the same time. T T p——
20/s5 A0 st IR PR 30555 A0 st A R
(rvevo Yokohama Maa$S (Mobility as a Service) -
docomo

Demonstration experiment of Al operation bus

® In order to realize on-demand multipart traffic in urban areas, it is necessary to

have a huge amount of movement demand unique to urban areas, and data that serves

as a basis for allocation/strategy in the large change.

® In the "Al Operation Bus" demonstration experiment, we acquire vehicle dispatch data
and data on the user in urban areas, as well as user data such as convenience and comfort.
By using the acquired data, we can realize dispatch/operation processing by Al
corresponding to the movement demand in urban areas.

AI Operation Bus (NTT Docomo and AIST) W

O AL (Full a“meat‘C)} Collective SAVS (Smart Access Vehicle Service)

® On-demand dispatch service # =%

@ Real-time Bl sAvs cloud
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J

s i i
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HBASHENT TRIE
IOTESDRAEB FoEE SRR E

Copyright© 2018 NTT DOCOMO All rights reserved




#iRMaaS=EiIHIE

MEflLBHFRICLUBERRDFIAIEES,
TBNHIWEERD-HREREHIEMTS ORBEIRZRT
‘BRILBE+Y—EA" 2 EiEEEBMaaST 7Y 74— LIC kDKL

(3R] fx it (BEoFIRLE)

FENS 9 BREIDENXEIH) 2 3 0 %D ER THD . TOEHHUHLT .
Z-XOEFENRHENI,
EXEAET 3. 4BA

5000

102.3E I RE

(EHNESrnE:) o
& =hebFEA : 2018 1085H~12810H - G
& FEAE N U st
" BRZI— NIAY T TSI LBEEER WM o
I B EMER DB — R 2 ATRICENE Ny :o 2
& HXEEH : FIFIC50N (oamEayys —=m) P\ & e e
& T2 BEELETZREE (FER) o e e/
& EEFOHFE S vhORis S
AT/ IHF 2O~ N SIS \ 2 Ny o
- S00F2E DIt I5 P ZEHBE% &I (=pmpacnicrs) )= ey b : y St
V ‘ ':"0 \ gin” ‘l;q -
(RMMhE ({R5HR) ) : fw;mmm-mu
AR [HESiiE SPlzS o o _
BAGEE.  REBCADE  SEBORE 3 momiaks e s
BERIRIT EIakRFE EBODEIpE (SR ST £50 R (128N FGE)

4500

4000 —

3500

3000

2500

2000

1500

1000

500

0

[ 8=
mkiER
KRR

RER

HiER
= +iER
m &R

= E .
FUBE F2BE F3BE F4EE H5AE HeBE FHHEE FsBE FBEE F108E
20185 1085H(£)~2018%F128108(8) (66HM) D#LEmmXIkT
% 108288 (B)HM&EEYTY> THREEK

Deep Learning with Reinforcement Learning

* Google AlphaGO wins the world pro

AlphaGO

FHoTa vs. Al

The biggest feature of Alpha Zero is that it learned three games with the same program. When it
repeat self-game, it will initially show random hands and hands, but gradually learn from the
outcome of win and lose and choose more advantageous hands. The time required for learning
until reaching a certain strength is about 9 hours for chess, about 12 hours for shogi and 13 days
for go. It has become strong until they beat other Als of the world champions level. Traditional
artificial intelligence used practical game record for learning.

3555 m %ﬁﬁﬁﬁ ;E;ﬁ‘

WEZBT o> : GANDEARP)L T X ADLLIREERSR

D(Y): mncazre=

G(X): sHetms2E7FL (B IR

lor0

BRIBEICEILD Bl

[CBILITREZTX

'

81 - BfLE

\ 1E U<3RI

FETNVT) XL

ngn m[{;IX E Y™~ Pata (Y) [ln D( y)]+ E X~py (X) [ln(l - D(G(X)))]

GANZE O EREE, DFEW o LD

RIE

ﬁé@“’?’-]b‘%ﬁ@@ | ATFRBIIREEA W7 AN
80 st saemm




Deep Convolutional Generative Adversarial Network (DCGAN)

Unsupervised Representation Learning with Deep Convolutional Generative Adversarial Networks
Alec Radford, Luke Metz, Soumith Chintala,

(2016)

GANIZ DB A AL

From https://ishmaelbelghazi.github.io/ALI/

http://www.whichfaceisreal.com/index.php
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LYREBIRD | https:/lyrebird.ai/
https://sparkling-it-news.com/?p=3098
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NEW FUNCTIONAL POLYMERS |

Higher glass transition temperatures and higher melting points

Q"c

= +u| /u%k’fx @ ;f}ﬁ uf;ﬁ(IE)Eﬁ hFﬁ'
CHEOHLHR |EfRAT: 32l —avE

= o

R 1R 6

I= I=
S

Melting temperature [C]

r T : T | ] i
-500 0 500 1000 o ' ) I |

Glass transition temperature [C]

Orange: existing polymers with experimentally measured Ty and T,
Blue: polymers computationally created by igspr (circle size: the magnitude of likelihood)
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Fairness

Bias as a technical matter

v Interpretability
v" Accountability
v’ Reproducibility
v’ Transparency

Foundation of Statistics L
* Data imbalance SBEIZHIT

*  Sampling strategy fRE€RAI (GDPR) J

* Generative model

ATHRNSENLL GN-L27LARER
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A good mix augments human judgment with machine algorithms to create better outcomes.
What type of analysis will inform your next big decision?
T—ADFERANRLEATNDUSTIE, BEBIERERMICIIABOHRERETHERMLIH D,
ELNEETRFERAAMDEEFCAR. EHSNTOSRERENNSNZEHDDEST,
T—3&YL ANE DI EBE T HERAEEL,
Maching... Human
— R - BN

STUTHM)h =

B4EWeb =
Brazil
Australia
Rest of EMEA
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http://www.pwc.com/us/en/advisory-servit&3fadta565sibilities/big-decision-survey.html
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US jobs rankings 2016: actuaries drop to 10th

Latest annual Jobs Related report based the rankings on four core
criteria: environment, income, outlook and stress

Top 10 best jobs and how they fared in 2015 in brackets, with
annual median salary

[ 1. Data scientist (+5) - $128,240 ]
. Statistician (+2) — $79,990

Information security analyst (N/A) —
Audiologist (-2) — $73,060
Diagnostic medical sonographer (N/A) — $62,540
Mathematician (-3) — $103,720
Software engineer (+1) — $97,990
Computer systems analyst (+1) — $82,710
Speech pathologist (+2) — $71,550

10 Actuary (-9) — $96,700

- See more at: http://www.theactuary.com/news/2016/04/us-jobs-rankings-2016-
actuaries-drop-to-10th-place/#sthash.bhVnrjl4.dpuf

$88,890

© o~ oo s wln

5355 0 st 2

AMBOBE RSP —or A—H—1 %

le/:7@(5A>

350
]
thE

300
250
200
150
100
50
0
KE
B TH—E R EITHEAME S

IPA (I5RALIBHEERAE)

®

o
o, | II

NhF L #HE

2 %

B O RITRITE
[7'0—/ UL Z XA 2ITAMHER - ERERICE T 2 HE]

5455

(L3R - AHEABUR D RF1R Q017D HEHR)

APRAMTAREL AN 227 LATAR

HistBIRR PR

T—HI3BIEM, €U THRYD,

Feature Vector (Descriptor)DZE R
End-to-end Learning

Data cleansing, Data Editing, Data&asating

Target Preprocessed| y |Transformed
Data H Patterns Knowledge
Daa ||| Data []| Data |1 @ £
( Selection ) (Preprocass&lg) (I‘ransfomﬁ@ C Da[aMhhg) Clnterpretaﬁ:m)

1: Fayyad S L2HBEEODTOER

( Human Intervention )
Problem Representational Data

Algorithm

Formulation | Engineering > Manipulation > Nattimbior: [ Postprocessing

HEEHFIR HEHSE
EEFETERTTETA)

D st e e

T—AREBEOFN X 2: Langleyl ZEDHHBER O TOER

55/ss




