} MathWorks

T =S OAREZ5H R H DTS
~MATLAB TF—45##if DRREICIIEED S5~

MathWorks Japan
PIVr—=33>I I =7EB
PIVr—=33>IVI=7
HIR

© 2016 The MathWorks, Inc.



‘ MathWorks'

Buzzwords...

loT
ATIHIgE / Al

Evo7—%5




4\ MathWorks

79D —oJ0—

| myisa |
= 91918412 1able

& e e ot e T

1 - 2 3 4
Date CAPITL  CENTRL  DUNWOD

01-Jan-2004 00:00:00 1015 1651 618
01-Jan-2004 01:00:00 927 1562 568
01-Jan-2004 02:00:00 891 1507 541
01-Jan-2004 03:00:00 NaN 1440 517
01-Jan-2004 04:00:00 NaN 1434 499
01-Jan-2004 05:00:00 NaN 1449 496
01-Jan-2004 06:00:00 NaN 1490 524
01-Jan-2004 07:00:00 NaN 1525 526
01-Jan-2004 08:00:00 960 1529 518
10 01-Jan-2004 09:00:00 1046 1628 541
1706 570

ol
Jan 2004 Apr 2004 Jul 2004 Oct 2004 Jan 2005

© @ - o B B W o e

-400
Jan 2004 Apr 2004 Jul 2004 Oct 2004 Jan 2005 —

FRAETINDIEE

PICALIRTR

NCA Weights

08
06

04,

- AR I

200 250
Signal index

F5EnER ETVDER



4\ MathWorks'

Everywhere!

¥

Machine Learning is



4\ MathWorks

EFE

- B TRV TR
— TAZOEDNBEIEDHBL

2016 Summer 140 . Top10|-:,ountr|es(#ll'nedals) T

120
100F

80+

#medals

60|

40 3
sﬁowwm

20

90 S

>> SimpleDALive



4\ MathWorks

1‘%*7&"# g t (i _ BF100m Hz0EER

12 nl

igg%ﬁajwﬂy’j
- T EDESR <
— TANSIEREERI TSRV TP -, &
EFVETTICU TN (BBhE) ((EBI2ce &)

1900 1920 1940 1960 1980 2000 2020
A) YD DE

BEHIRFEEZES 0N

— RIDOY > TN T2 F RN eI 5E

_ %/HU(:LZ\%@'%*EEﬁEb\ FLE@'%*E%:’ 19405, 2020FDENTNDBF100mD LD FIES L
%(ZCD\‘EJI%‘E fitresult(1940)

ans = 10.4666

fitresult(2020)

ans = 9.7795




4\ MathWorks

EFE

HEIRLFE

BT 2 X B




4\ MathWorks'

AHDRNEYS
X
. ERDHF
_ ERSHI—HI0—

—- ERETIDORS

— YO TIEMNDROEEDEI)FD AT
- DHAE

— DFEOI--J0-

— -1 %fGEICT D574

— HARF B ORRE — )\ ()= SA—HIDIEZR
- BFIICLIEYI TS

— ABVUICINEDESRVEYI T —A%IRSIHE




4\ MathWorks

AHODMEYS @l

calll

- [OllEoDh

— MEFEIHFO—-I70-

—- EIREFIDORA

— YTV RVEEDEFED T

— DFEODI—--J0—

— AT %GEICTDHE

— HEMFE B OEE — )\ ()N—)CSA—HDIEZR
- BWEFEBICLDEYI T —YER

— ABVUICUINEDESRVEYI T -G E




- B FRMEDEZ B/ IME T 2R 5% HETE
- AN XOFRFOE S Y ZFH0]gE

Bl &l

- BURIAIEER T — NS ZE R EORFREZET )

12 =

- ERBAZEE X OBEZNEUCEHNZEE Y 7
B9 A OBEMR I ET )L 2 18R Ol
X —— — > Y .
Y = f (X) .l

B: ZHEREDI 25/ ML

y vs x1

ERRE 5 5#)3 { 3 f
.. . \ 5w
__ D_,,-‘P-ID %/,EME ....... SRR

Y=mX+b ]
N E] b O

.'.. '-l--.
\ - Y _

4\ MathWorks'

10



4\ MathWorks:

El)g3 D

EFINDZEE

No

BN ETIVOAERL 59 5F

BNk _. Yes akaewwvu:)

11



4\ MathWorks'

5: RiRDE=EMigDHEE

ias Osaka O{F=EMt& (F'H/nﬁ <10°
- ETEWR (BNEL) i Is
— EEMg - ¥
- BRXI0EHR (GREAZEER) i |
_ (BIEeR W 5
— HB = @ﬂ/ ,|j( » . z
g \ ol ]
_ 450954 13545 1355 13555 1356 0
— BROSDEEBERE
SLY BRI OISR ORE.
— EDFRBAZEMEEMAS(CRAND > TUVIN NS ERIEIRELTHIA

— 1EFEREE WA T RIET)LOVERL

>> HousingPriceEst Osaka

12



4\ MathWorks

[BlRET IV OHETERER

- BRAEZEIEETIL:

y~1+xl HIE: SRS % BRI
off: GO EHER
HETE X T2 (iR EE BB HER)

Sttt pvaue

51.154 -73.298 1.188e-21
0.025507 80.794 2.5117e-22

BRI 18, IEOEBE: 16

—FCPERERERE: 0.561 SHPAZE, BREROZEL
RERE: 0.998, EEETFHEFHIREMRE 0.997 4L TSN
FHET2E—TEDETILDLEE: 6.53e+03. p fE(d 2.51e-22

(Intercept)
x1

13



4\ MathWorks'

Curve Fitting Toolbox™

= E* Statistics and Machine Learning Toolbox
[BllFDIEFA

- JUSANIwS[O])E
B #RRZENE. A7y D4 XE])E. ...
— EFINRZIREL T, T—ACT1y T BEOR/INTAI IR
F—4 = HENBED + SOFLRIRE
— T=ADMEEIPREAIIN HIIEENDH O TLRIZEICER)

. >S5 Ry E]E FBYIITWHDREL
— f) R BIZER. SREA. ... HEBRIRBWMES(E?

- ESOREEDB
— BRI SRS A OEAITTHER Y T RE D RS

14



A9 AE1E 0]

- ADA@EFZEMEF (Gaussian Processes, Kriging)
— JONSGANIYIRTERET )L
— T —AISEFNEDENVIN BENDEDERD
HOIZDFAHSHERI(CAERMSN TWRERTE
GEEEDROSNRBIEZIRIE)

— Flm

- B TIENMPRVEECEEVWTFRIRE

- RPTH YT INOAEENEDIEE LIS B EE
=

- BRTOT—ATEFRFEEN =R

4\ MathWorks

Statistics and Machine Learning Toolbox

R2015b

15



ElIEDIROILD

g J1y74 B D52 %
fRAz ol s fitlm LinearModel
INSANIYY o (# CH AR fitglm GeneralizedLinearModel
e JEfRAZ Ol IF fitnlm NonLinearModel
Hik— M4 [EIF fitrsvm RegressionSVM
10 A 82 E]E fitrgp RegressionGP

/2] W@)I}(%I\U“JO BlIEA fitrtree RegressionTree

PoY I NVESR (EVF) fitensemble RegressionEnsemble
Z1-3Mryho—-9 train I

&\ MathWorks:

16



4\ MathWorks

ABHODMEYS

ElEpagiiy
— [ElEPAI—-970—
— OFETILOR A
— BOTWEDRWEEDEINF AT
- DHA
— PEEODI-7J0—-
— A=) %GEI(CT D54
— BEmFEEOERE — )\ A\ =/)\SA-FDIER
- BWEFEBICLDEYI T —YER
— XEUICIREDESRVEYI T2 ROEE

17



F8I)1-X

HRFEZ 7 IUX L

TARII—X

N DT

4\ MathWorks'

18



4\ MathWorks

Statistics and Machine Learning Toolbox

MATLAB® (:8‘15*%%?% Neural Network Toolbox

HENHNFEH SRR, —RER

k-ET {5358

%= — BAHENA A58
SIFRT —AHD DA
7HY TN EE
— Z1-3IxyhD—-7
g Hik— MIHI—I>

19



4\ MathWorks

R2015a

7°UE1EDE*%W$EQJ — I‘\‘{’Fﬁﬁ Statistics and Machine Learning Toolbox

™

rallel Computing Toolb
DIEFEZR I WHIEF S BIEEDEN
— THAERDFEIIHOETIVEZ GUI 220165
— GUI ¥4E% MATLAB 1—REUTHERRIBCENTES

A\ HEFEE - whE @@I

EE s 2 |@ Wl LE® D B ¢

REED KNN  ELKNN JH > KNN HERE DFoOfR ¥ZT  W6HE RA1TR RoCHR FTEES

Ry SHER PCA
74 e 5 B oyt

| mOT—HEY sensorData WANE: 20231 FEF: 14 REEH TIF REJSA 4 7—SUyhOUAX: 2MB | wE: spamsee

7L = : EENOTHAR b
a2 o ® | s | & [RE] 0-ETHBEREN T3 HEEE TR
- mE | ReRETHAR— Ry H LT - STFRETNES
1 wy— R 66.0% PR ETIN4 AT HEFNOTIZR—b
BHER: PCA ZECLELZ B 14/14 & [BE] O-ETHSERENTLSHEENS. FET—5ER g = —=r=
2 7 YU SrEE SRS PR M T L O
T
BEER: BEMRER HE14/14 ~ . - n 2 T
2 1005 | S J-FEm N B 2 [ g B £3 L % pessasenn &
3 R EE: 51.9% Ll v mITAESD. BEO-_SCRERRENTL3HEE wann m< gy BT APMY o gL men @R mAUT ; wEES
s e [CEBERELO0 MATLAB I FZERLET ® S _ il
— = | —
4 KNN 1600 - . |LPCOutletTermp - 52
SEER: ML KNN BB 14/14
po v ) vamEarR
5 KNN : 69.2% g e i sEgo SIS o wmag(—
T £ T e o 1585 \ 54 Yo CHI—R(E, IRTODEREATS I EEEL, HER(C
52 ifcati =
ST [K5TH] % — 55 c|a55|ﬁc.at|onKNN fitcknn(...
BHESR: TH-1> KNN 414714 g — i 56 predictors, ...
F |
§ 1500 | B 57 response, ...
| 8 58 'Distance’, 'Euclidean’, ...
~ REDTFIL \ 59 ‘Exponent’, [], ... i
ETFNES 4 - 1585 |- 4 : ;
il 60 NumNeighbors', 1, ... 2
#EE89.9% " < (N '
R —s500 B 61 DlstanceWe|ght, Equal', ...
SFEIEAT 12266 1 E 1580 - 62 ‘Standardize', true, ...
538 . 63 'ClassNames', categorical({'urgent’; 'short'; 'medium’; 'lor =
BAE: 0% KNN . o
B B 1 1575 . . | | | = s . I
R T 1 I~ T G B G T I — J65 Ok Y nradict TrLES MG IR N
PEREEAH T A2l LPGOutletTemp
T —HDEEL true trainClassifier

MATLAB 7073 LDOB 4R

20



4\ MathWorks'

f5l: New York @99 —FvIhF7AUDD¥E

i
~ FyIOBEEOMEEANS
- {EHIZT—4H

— New York O3> —F|RHERE
(FREDIFE. AZL IERE)

— csv 71
- ARTD—-920—-
_ BinE
BB T B ODIEIR %0 ¥

— FYTHFIVDIEET I DIEE (DEFEBR7IVOFER)
— FYIHFTIUDFEET IO

>> TaxiTipClassification

21



DRRROBERALEND T

NES

REA

5T

O AT wIER
S5VM

BiffE

&M

TATOFEFHERIE

&9
&0
50
&0
14w REEDH
50

YA
FEH

TATOTFAFN DT
JUhilk

&0
L
&0
"
NIUEROH

[Fe 2L, B5E
RIFIRER <

—&nhTIUHIL.
—alhiElE

"
2L
&h
&h
3L

[F. L. =
RIFFZERE <

R

| =R

O 25 1 v HER

r;?«
oo

H— R ES— T

e T

DFEZRA TS DIEIR
http://jp.mathworks.com/help/stats/choose-a-classifier.html

FHEE

anf

i

1l

BRADBEEHR.
IOBEFE

3 RIS (ZE.
fllmimE iR

FILTUZ LAOERICE
2 TEIER

AEVERE
|

BRODESI.
ZIRMIBE(FK

|

BREOBRE(ER.
BT AT: TILF
DSACEER
SNV bl
=1EE

|

FILTUZ LOiE
RicL->TERS

=

BS

B sV DISS (3=
2.
g ~Toh—=
LS4 TOEEEE
£

EzE

EEE

4\ MathWorks

22


http://jp.mathworks.com/help/stats/choose-a-classifier.html

4\ MathWorks

EF A FEICHTHRE

= ShrH A JC= S5 A= BT Yy et —F
— )\A)N=)\SA—=HDREN

« J\A)N=)\5A—=4
— FTANBEIFRDICEDTERV/ITGA—S

le=5

— I-UDHBENUHRD TS ERD S
. . ¥21e—3
- JUYRY—F (IEKD5FE)
— 1B FIROZE[ THRIER/NTA—AZER e
— R DDEFEZIRZHDIT DI
g-l—%ﬂ%ﬁzﬁb\‘b\b\é 1e-04 1e-03 1e-02 1e-01

NSA=4 1

23



4\ MathWorks

RS BT ECBI B0 \1)—/SA—H DA 2016k

» NMATBE(E R2016b I\ IS=ITA=ADT )y R —F
— HBRIAN=GA=HFTOZEEDFEER
HREREEZHELTESR fes
— COENBEEZEARIETDIN\IA-FZIHETE
. HOZBEEIRTETIME et
- FBEN ENDDTEIRSEEHERNIHETE %

In
— 7%:{4: ™e-3

- ER7TT 5
- BRBEROFHImCK AN D 1e2.

- {RABRE 1e-04 1e-03 je-02 je-01
- KIBYREEZSKEIT L J(5%—4 1
« J\AI)IN=)\SA=HDRE

24



N ARB{EICKBINTGA—=HF1—-=2)

- HREZT I IVXLD)\AIN=)\SX=FHETEDOB FML
1. “fit” B9%%0 optimizeHyperparameters A>3 %E1I

I\NIA—=HEEE
ctree = fitctree(x,y, MaxNumsSplits', 100);

NA X8 G(CEBDINTA—FRTE
ctree_BO = fitctree(x,y,...
'OptimizeHyperparameters’, 'auto’);

2. BREEZIETEL T bayesopt FZXz{ER
- EERULHIKIATERIEL

=]
(=]
s

HESNSEREMIE

o

o
(4]
L

4\ MathWorks

R2016b

Statistics and Machine Learning Toolbox

B8R BET IV

My

25



N1 A BB CERIEHER

871 1) L) P U

MaxChjectiveEvaluations O 30 |[3EL L 7.

RAREH BRI EET: 30

FRERRRD &8t 331.7751 F.
He R @R S5t 312,013

Fil BRI TO  AE S

MinLeafSize

154

EREZ X 1 F- HEVRAEIIE = o0.083359
HBEINSHOEMIE = 0.083665

REENT ST {MEsH] = 10.7994

Ff S HEETORER. (ETIICE T

MinLeafSize

le8

HEINZEERIRIE = 0.083665
#FE SN SAEEETEEFR] = 10.9553

trainedClaszssifier BO =
Z4 = FELD struet:

predictFcn:
RequiredVariables:
Cla=zsificationTree:
Ahout:

HowToPredict:
validationfccuracy BO =
0.9164

[function handle]
{1=15 cell}
[1=x1 ClassificationTres]

06 . BRBEETL

o HMAlm
— ETIOFEHSE
—EFImEREF
/A ADREFEE *
® DA i
05F | * BNEFTAREETIV Y fodeind - é

o o
ta =

o
[

Estimated objective function value

01

0 i F N S N | i i | i i HE T | i F I R |
10° 10' 107 103 10*
MinLeafSize

4\ MathWorks'

26



4\ MathWorks

AHDRNEYS
X
. ERDHF
— ERSHI—HI0—

- EIFETILORS

— YO TIEMNDROEEDEI)FDHT
- D

— PFEOTI-/J0-

— AT %EGEICT D AE

— HARFEEOIRE — )\ ()= )\SA—HDIEXR
- BFIICLIEYI TS

— ABVUICINEDESRVEYI T —A%IRSIHE

27



‘MathWorIk:
" R2016
AEUCIRES B VT —F DI/

user operation

—

- tall: XEVUICWNEDESRVT—HICXT T BT —5EY

Hadoop®
REIT7ANS AT A

TFARITFAIN &I 71 I F—=HAN—-A

Statistics and Machine Learning Toolbox

O DELEEUBIE k-means 73 X5U>%
FERD T
MATLAB ey A
: : . < —% tw? 2 =
Tall Bid5l ZILTUR A Eléljgﬁ% ;T‘IEH El5

Tall Array 33 ISEIZRUR

https://jp.mathworks.com/help/releases/R2016b/matlab/import export/functions-that-support-tall-arrays-by-type.html

28


https://jp.mathworks.com/help/releases/R2016b/matlab/import_export/functions-that-support-tall-arrays-by-type.html

4\ MathWorks

fl: New York @373 —HBEDTFRETIVOVER ()R

- {EHT37T—4
— 25GB @ csv 71l

- BEATD—200-
— FEMTICER 9 S4FEDIEIR
— HILIE
— T—HDERER
—- BEFRIET I OREE
— BETT VDT

>> TallArrayDemo
29



4\ MathWorks
" R2016b
XEU (:"25573\5 (’\5- _gwiﬁb\ Parallel Computing Toolbox

MATLAB Distributed Computing Server™
Tall Array OUL

- gather BZNTHIHTINTOERENEIT
— BEZFEDHAETT -ANDT IR Z =B ((EIEETA)

T —i:

S I =

B P . )

i N 1] 1 =l

i X AT M datastore DIE

i i o
DIAIDAEY

Spar

30



4\ MathWorks

ABDMEYS
X
ElEyagin A
— [Bl)EpArI -0
— EIBETIORA
— YO TIEADROEZDEIFEDHT: ADABIRENE R2015b
- D

— DFEOT—HI0—

- =T ZGHICT BT DEFEETI R2015a - =

— )= \GAG—DIRFR: A ZRiEAE R2016b 1%!%%-7-%00?; - -
- BRFBICKBEYI T —IfRiR

— XEVICUNEDESRVEYI T —A%INSIHE: Tall EE5l R2016b

31



| 4\ MathWorks'

MATLAB Answers
AASE/REED QA Y1 b =)

- MATLAB (CEH92:BE0ERM & LIZENFEE D] EE S AB A
- MathWorks 7h7> Mion(E, SETEHRIR TS |

e 4 MathWorks: =& vua-ss> 7p5sr okt dza—>. @@ (o sitEm
- HAEE/ZREEMm 75 (St

MATLAB Answers
= ,U\Eﬁi¥d) Fl:ﬁ/\o) = :é.: C . Recently Added

Answers ~ Q

MATLAB Central =
Refine by Language

HxZ = Sort by: | Date updatad (Newest-Oldest) v | Subscribe to this View 1 - 50 of 1,367
- — — L .
Refine by Status A7+ YV ITFA FOEFHMENDFRETIH? -+
1 Asked by MathWorks Support Team about 21 hours ago
Answer Accepted 1367 answer Latest activity Answered by MathWorks Support Team about 24 hours ago
Answered 1367 Accepted Answer by MathWorks Support Team
0 votes Products MATLAB
0 views
Refine by Source
MathWorks Support 1367 TAUTVANFR—2 v —FEEE LD MATLAB ZTET 4
1 (T ED&SICUTHIATERF—DT—ILICY—IL Ry IR

answer DAL F—ERNFEEBRMNTEETH

Refine by Product
Asked by MathWorks Support Team on 19 Mar 2012
MATLAB 310 = .. .
0 votes Latest activity Edited by MathWorks Support Team on 8 Jul 2016 at 16:57
Simulink 143 8 views Accepted Answer by MathWorks Support Team

Communications System 5 Products MATLAB

http://jp.mathworks.com/matlabcentral /answers



4\ MathWorks

Accelerating the pace of engineering and science

© 2016 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc. See www.mathworks.com/trademarks for a list of
additional trademarks. Other product or brand names may be trademarks or registered trademarks of their respective holders.

4\ MathWorks

33


http://www.mathworks.com/trademarks

