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NIPS (Neural Information Processing Systems)

ICML (International Conference of Machine Learning)

COLT (Conference of Learning Theory)
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LeNet

[LeCun+etal,89]
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Fully Connected
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Layer H3
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Convolutions

LeNet-5
[LeCun etal,98]
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CS: layer fg. jayer OUTPUT
84 10

C1: feature maps
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“Deep Learning for Robots: Learning from Large-Scale Interaction.”
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cubic spline fitting
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e No free lunch theorem
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William of Ockham : 1285-1347, RO ZFfHFE, HHFH,
No free lunch theorem: [D.H.Wolpert and W.G. Macready: 1995,1997][Y.C. Ho and D.L. Pepyne: 2002]



--ENOBE#
—lambda =0




IEAEFE &

EJ%I?—QEDo#ﬁ%&%Tw%éTi%%

— 1BFE = [a]E

ER AR E &ML

T

min — Y (y; — z; B)* + A (B)

1=1
FRICHBT—X~OHTIEXY  FE|LIE

/

B S ~DETH]

REBRZRG) 0 U PIERME (L2/ L L)

d
=63 =) _¢;
j=1



1E A {E DR

Z AT (1 5 X%ZIER, Vv EIF)

min Z{y, (Bixi + Bax? + -+ + Bisxi )} + AllBI15
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s ERAE, AIC (Akaike Information Criterion)

FTABEN—BERWETINERIRT 20 DEHE
d

89 B B0, 0T dEROBEBOE BN RRE

Y — X .

e =B
o)

AICx /Mt T 2 ZH D ZERT

AIC=T—X~NDODYTIFFYVDOEX + ETILDOEMZ

> dZ B 2R WT-HET T DIERTH 5 whE (L7350,
> dZz3EPH [ FAICOE—IEILE L

, BIEIFERX,
> AICOERFHEIX FRIERZEICR 5 Z & AVRE 5,



Bl - ZIEX O

* E0BE#
\ p =1
V¥ /%
by * ’
A !
AY s
o S z
\ ‘¢
N P
0t s .
. ’
N ‘
A s
0z ~ *7
~ '
R -
* * *
u
T T T N 0

AlFRER A2 X IZ AT 5 A3,
NALRRZE (ZR T KT 5.
AIC 12 & D EY 72 IOt E I
%.

MSE and training error

NALERZE & Rotd D BEIfR



v a BT — 2 D5

[ LB E ARG LT 2 ABEIN G IS (G S B X ol < > a VIR
SRS T — & (k2 5 4EEZE 3 U EEASY) 208, 2206 —HZ2iRML 72

T =X TEEI 22> THAD.

http://www.land.mlit.go.jp/webland /download.html

EEEE - Mg
AAZH L 1. BHHRAS S OEH (F5)
2. MEPRMEE
3. BYorEis
A, FBANRNK
5.“F*
6. FEBEFE
7. BHFYERIC2TAEE 5H (0-1Z#H T°KIR)

ROBAE Im Z (& > T4,



AR5 RS2 (Im)

RNZFEDFHE
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abline(sman.lm , lwd=1 , col="blue")
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summary (sman.1mAIC)

step() TAIC BR/NDETILERIBZEHOIE) % ER.

BEEERA S O + RMEiE + BEH
D=ZHETILNEBAINT.

RERD S OEM (E5)
S PR TS

By

AL

AR

S

BT YRICRITALEE S D

NoO oA W e



ol

(&5
‘+l]E

1.0 le8 | | | | |
—— DNN *
08 —— Linear
“[|* * Observation ‘.
- 06} * ¥ 1 DICIFEESR
@ * * * —_— >
= * * T — XD
t .
ks * ¥ I x ITED
s 04] % . % 1
* * ;
*
* ¥ i
0.2} * x ¥ % |
b ¢ * *
* *
¥ X
00 ] ] ] ] |
0 20 40 60 80 100 120

Floor space (m”2)

<V a Yy OMSHEE
DNN: F+f/E 2 E#IE1000FENN, Linear: EEISE T L

JLbEaZE (= F:282) : DNN: 1.30 x 1015, Linear: 6.26 x 1013
— IR THLEDLATHEEFENAEREWEIZE Z AW




INETOILH

« M E DR
M FEDZEZ A
« EMLRAAE T —EXHBHLERN
e TFILEIBL
« F [ BiFELAR/IME
« 1BFE DERE
c BMAET LAY TUIONIEE LD ITTIEA L.
« IFHIML
o ZHIER







A4 v X —xv b PETAIEERR DF

% DB TEXIT

: BETT—X

. FEZ

s X—TTAVIT—X
— X

AT =
* ST@EnJ

Syria cl

risis: 28,000 disappeared, say rights

B * economy

-4

Bag of words

U E 5 RTT
Syria 13
people 5
bomb 7
1
immigrants 2
soccer O
walk 1

EETFRRE
BRTT

=D

0.5
2.4

4.2
0.2
1.3
0.1
5.3



03 HA
5 I
5 Y
— 1
01 o
0.9 Zv

A
\ 4

{(zi,yi) ey s YW

RIT > B TNIAE — RALBREBELIL)




%n*a)ﬁé'l%siﬁ :)C ﬁi/,%tg:'l‘ﬁiﬁﬁﬁ
<> /
w <IN
2 7
L2 I
5 Y
s A
s Al

{(xzayz) ?:1: .Ijﬂ/j,}l’

; |5 ‘ —
RG> FT7VWGL X - RALIEHREEREL/L
RTC

AN—=RETUVY




3

CHEZELD 75\7b75\ SYANA
REUEIN T —&XhuFHE
53T A35HMEAHE CENILEBREDL EA D

-
H
- ==
Z 25

T
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AIC: FRithFHRERE — EALHEEOTFAREONRHEE

AICE /ML I
BAIC — arg min ||Y — X6H2 | 202HﬁH0
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T— XD oS SRR
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Lasso [L,1EBI{E] (R. Tsibshirani (1996))
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FIE (Lassod X L — b (Bickel et al., 2009: Zhang, 2009))
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A o o o SR RV AR p(18],A) = ¢ ST | (3 < 18] < ad)
: : | : | | | (2| (18] < aX)
MC P g
RO\ N st /(DS AR (RO
N = 0

e SCAD (Smoothly Clipped Absolute Deviation) (Fan and Li, 2001)
« MCP (Minimax Concave Penalty) (Zhang, 2010)
o Lqg IEBt(q < 1), Bridge 1EBI{t(Frank and Friedman, 1993)
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Nyquist Low-Res. zuo 111]
\'unplmg Si lmphnb wave + TV

sparse transform partial k-space

BB 15 | iwaveletﬁr AL TRARN—X

— /O OEH (B> 7)) TH AL

[Lustig, Donoho and Pauly: Sparse MRI: The
application of compressed sensing for rapid MR
imaging, 2007]
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zi ~ N(0,%2) (Lid., X e RPXP), 3 = L e TkTy
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S = argmin { — log(det(S)) + Tr[SX] + A Z ]S”|}

T—A~DETIEEY -
([ERHROBRELE)

[Meinshausen and Buhlmann, 2006, Yuan and Lin, 2007, Banerjee et al., 2008]
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gt = V(B )

B9 = argmin { g 8+ v(8) + =8 — 87V}
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o Nesterov DIIEREZ FBWNILE S D RIFGEITRC 745 (Nesterov, 2007, Zhang
et al., 2010).
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et al., 2010).
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Mairal, Elad and Sapiro: Sparse Representation for Color Image Restoration.
IEEE Transactions on Image Processing, Vol. 17, No. 1, 2008.
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This image is taken from MLSS2012 tutorial by F. Bach.

Mairal et al.: Non-local sparse models for image restoration.
In Proceedings of the IEEE International Conference on Computer Vision (ICCV) 2009.
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Mairal, Elad and Sapiro: Sparse Representation for Color Image Restoration.
IEEE Transactions on Image Processing, Vol. 17, No. 1, 2008.
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Canonical Polyadic 2 (Hitchcock, 1927; Hitchcock, 1927)
CANDECOMP/PARAFAC (Carroll & Chang, 1970; Harshman, 1970)
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Bag of Words

-— Bag of words

j{i 1 Syria 13
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Latend Dirichlet Allocation (LDA)
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zEZWikipedia TLDA

2014 &£ 6 B ® HAEEWikipedia OiEET
http://dumps.vviklmed|a.org/Javv|k|/2014O624/ H 5 jawiki-20140624-
pages-articlesl.xml.bz2 R 70— P

pythonZ 4 7 7 1 ®gensimTLDAZ% 3

€« =2 C [ dumps.wikimedia.org/jawiki/20140624/

jawiki dump progress on 20140624

This is the Wikimedia dump service. Please read the copyrights inf
See all databases list.

Last dumped on 2014-06-08

Dump complete
“erify downloaded files against the MDI checksums to check for corrupted files.

2014-06-20 08:13:03  done  Articles, templates, media/file descriptions, and primary meta—pages, in multiple bz2 streams, 10C
awiki—20140624 - pages—articles—multistream xml bz? 19 GE
awiki—20140624 - pa ses—articles—multistream—index tt bz2 175 ME

2014-06-20 073717 done  All pages with complete edit history [7z)

awiki—20140624—pa ses—meta—historyl xml 7z 19 GE
Ewiki—2014062 4-pages—meta—historv? xmliz 24 GE
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Ewiki—2014062 4-pages—meta—historvid =xml iz 7197 ME
Ewiki—2014062 4-pages—meta—historyd xml iz 22 GE

2014-06-28 10:37:16  done Al pages with complete page edit history {hz2)

Wikipedia®D BB BN KX E

2014-06-28 10237147 jawiki (1D 1131) BEO10D pages (4.5]1530388.5/sec all|ourr), 13080052 rews (13 N7 :E
jawiki—2014062 4-pages—meta—historvl =xmlbz? 103 GE 5 9 749 nE% X 62 9 9 9

awiki—201 40624 pa ses—meta—history? xmlbz2 110 GE
awiki—20140624—pa ses—meta—historyd xmlbz? 32 GE
Ewiki—2014062 4-pages—meta—historvd =mlbz2 126 GE

20 k& /7’C*”j (TEE7/

2014-06-25 085842 done Loz events to all pages and users.
fhis contains the Jog of actions performed on pages and users.
Ewiki—20140624-pages—logging=mloz 989 ME

2014-06-25 08:4556  done  Recombine all pages, current versions only.
Ewiki—2014062 4-pages—meta—currentxmlbz? 22 GE
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Word2vec [mikolov et al., 2013]
s HEEDN Y LK ZE B HE

“King” — “Man” + “Woman” = “Queen”
“Tokyo” — “Japan” + “China” —-“Bemng
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skip-gram & Continuous Bag-of-Words

(CBOW)
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ERDES)

from gensim.models import word2vec
train_file = "./mldata/text8"

data = word2vec.Text8Corpus(train_file)
model = word2vec.Word2Vec(size=100, window=5, min_count=5, workers=7)

model.build_vocab(data)
model.train(data)

X100, Bi b HFEEOHIREEZET /)L, 5ELTOHIRHEEILER

“Queen” + “Man” - “‘Woman” = “King” ?

>>> model.most_similar(positive=['queen’,'man'],negative=['woman’])

[('king', 0.6050819158554077), ('scotland’, 0.587989091873169), (‘prince’, 0.573
6681222915649), (‘elizabeth’, 0.571208119392395), ('lord’, 0.5638244152069092),
('duchess', 0.5520190000534058), ('duke’, 0.5498123168945312), ('crown’, 0.54618
62087249756), ('sir', 0.5441839694976807), ('lorraine’, 0.5441141128540039)]
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