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clarification

® Normalization or Min-Max scaling (IEfR1k)
B 1Ryt EFHZE[0, 1)I29HRy—12 5 LR
mEET—4: LR EFR) OEHEZ(0, 11295

® Standardization (AZ#£1L)
B 1R FEAON DR AN LEBESKIICANT—EDTTT4Y
DERT—) 05T
BEETFT—4: BB ) OFEHEONDINEELIZTS

® Regularization (IEEI{E)
T —FDRILE T
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Feature scaling
(normalization or standardization)

Alcohol and Malic Acid content of the wine dataset
input scale
Standardized [V u=0. a=1]]

min-max scaled [min=0, max=1]
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“Standardization or normalization?”

07— avIZLkDb
® {5
B PCA —standardization?
B Neural network—normalization?
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Regularization (1EBIl{E)

0= KYE>SL. ..
® T —AMRAALIE TILALN
o 5L D B RMBERRIZHE T, Echi=~F /LT« (58l
IHDA A= D3R
BB ER/INMET A ETETIILEREIL
BEET—R/ARGEAL X 1T—HBEORHEESTIZ. ETILD

REAEIZESERFFIZ, RFILT1EEZS5-BFEEZHCUAX
FTCTEELTCLEIEETILAHEMNTES. . L)
| i 2 I D5
®ETILDEMHS
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O/ ILLDKES

(83342) /\A— ERHAFR 2018/12/4



Regularization (1EBIl{E)

O RF LT AIEIZ/\ (/13— T A—% (hyper parameter) 1\$% 5

FEEITORICABDNFHREL
TENZTNIENFEL AT A5

EHTERBRIEDEE SVMDi5E :

L 1 \ a |
it 4 p —)H“H Zé*-"

minimize Y w(y) — 67 (D)2

5. 1. u [qu“’Jr/;}

o)
i — Y,

HiEE (bandwidth)
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hyper parameterM;R&H A

® E L \hyper parameter®ZU A
® % 15 = [A] 7

ho(z) = g(6 + 61z + Ooz® + - - - + Opz®)

W k="
Bk KEGHEETILOHNLES

ETI)LER
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hyper parameterM;R&H A

o EET—3tYkS
@ HARIZEZAONA AL

1. SIZHLTENENRDET ILIMTEELTHS
2. FERE (BHBERIE) N —B/NSGEIMZEES

BRENLIDHFETIELIFRNWEEFEAB

(83342) /\A— ERHAFR 2018/12/4



10

hyper parameter®;R& 5
oMM HINKEDIFE . KYSIZT4yTAU T TED
$EREMLYNETS

O KZ L KF EATLED®
® ;k—/)LF 7R ZE#EE (hold-out cross validation)
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hyper parameter®;R& 5

® ;k— /LR 7O ZE#ER (hold-out cross validation)

1. VA LIS F2 2Dy +5 (70%DF—4—S, ., 30%DT—42—S_,)
S’rr<:1ir1 : $’E‘Fﬁ‘t’“}|‘
Sev : TAMREYNGR—ILE 7O ZEE V)

FECHMBAREZR/IMET S ETEMZREL

S EE>TEMETART S

TARBREN—FBINSVWVEMZTEAT, ETFZFo-FEBZTO

S., C. KYIEFENIEERE (generalization error) Z&/IMET B KM ZFE S

INFANN

KEBIFE R ESETANESICLTRO-BRE-DU =0T —@/N L TLES
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hyper parameter®;R& 5

O iLia=E
B UTIILOBERICHT HRE
B HAfF18 5k (expected risk) EHLVD
BEEICFEOIEESFERE TGS, BRT—E2THDS
OIZRT—R . EDH-T—4
O BEM . AEFAETEHIITRTOT—4

BEE TR TAMT—2ELTHELEREITNIERELY
(238 /NEE 2725

FEBREVZSUCBEOER
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hyper parameter®;R& 5

O R—I)LE T OMRERIEDR =
T CEST—2%30%“ RELTLESI:
BENSET—AEFEOTEELETIENTESLD., 70%T —53%
EoTEAThyper parameterMZHLFEHLEWNAIREEN H S

K-sr BIZZZRR3E (k-fold cross validation)
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hyper parameter® iR A

® K-nEIZ EHRFE (k-fold cross validation)

(1) SZKEIZHENT B (S, Sy ... S
(2)forj=1,2,...k

SETAMzYREL, RDHK -1 BEFE VLT D TNTOMITH
LTEEETS.

(3) (2) TRoNTHEDTAMRED FHZR/IMET DMZEES

FLESDA:K=10
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hyper parameter®;R& 5

O K=m(H>FILEE)

\ 4

leave—one—out % ZF% i (leave—one—out cross validation)

(mAVNENNEZFITRLFENOND)
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19038 IR (Feature Selection)

o 1 E (B1%) DRITHN>>H T )L Em
O ZTNFFFHLTLFEILBFEMNEIY LT

O —EHDRITLMNFEIRVIZEET H>AETRREGBFEHER
fRELT=LY

ONRITDEFHMEDIES, 2E D subsetMNFET S
EZRT7JTO0—F OB
ofaLf=l (x)

NMREWNEE, £ERMexpensive ‘X BIELIER
JREELFELE

EEMTILIYRX L
Ea—URTovIDFENLANSNS  BEEHEIRIZER
“EMBAREER
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19038 IR (Feature Selection)

® E M AIIMZ:1E R (forward search)

1. Initialize F = (.

BYRELE RS LS RRETHETES

(a) For z« = 1,..., nifi ¢ F, let F; = F U {i}, and use some ver-
sion of cross validation to evaluate features F;. (Le., train your
learning algorithm using only the features in F;, and estimate its

generalization error.)

(b) Set F to be the best feature subset found on step (a).

1
|

3. Select and output the best feature subset that was evaluated during the
entire search procedure.




19038 IR (Feature Selection)

® \\Vrapper model feature selection® & g
1. Initialize F = .
2. Repeat {

(a) For ¢ = 1,.... nif i ¢ F,let F; = F U {i}, and use some
sion of cross validation to evaluate features F;. (Le., train your

learning algorithm using only the features in F;, and estimate

(b) Set F to be the best feature subset found on step (a).

WHEGRFERHMNZ L. ZRN2ENBE.

1
|

3. Select and output the best feature subset that was evaluated during the
entire search procedure.




19038 IR (Feature Selection)

® Filter feature selection
o ML LD EEERIEI()EE-T, FiRTDEHHEMNE DLSLVE
WMEHLOINZEIVIFTSH
® | Ik{E D 4FEZEE S
Bkt R ERIETRODZED A EE
® HHH 1ER & (mutual information)

B2DODHERZHMDHEEKRFOREEZRT =
B HLHFEETNILDIEREFEREZER

' \ ' S . plxi.y)
MI(z, )= > Y plz,y)log p\Ti, Y,

" p(x)ply)

I, = I 0.1 I ye : 0.1 I
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12038 IR (Feature Selection)

. P
D (P|Q) = 3 P(9)log

o HILIVY -S4 T5—EERE L
B Kullback—Leibler divergence -
B ERREERERICE T2DDHEENFTOEEEXHIRE
BEZ G 2DDEREHANMIILTOLLEoEESEIEL

p(zi,y) = plz:)p(y)

_. ., . C _ p(xi,y)
MI(z;,y) = T T‘ plz;, y)log I,_ S G -

x,€{0,1} y&{0,1}

MI(z;, y) = KL (p(zi, v) | |p(z:)p(v)) R i
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Rk

® ifiETF DR

Thomas Bayes OFILE - TAIN—-T14vSv
(F—<X - R1X) =

RAZOTEE ¥ WG FiaT

X
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https://ja.wikipedia.org/wiki/%E3%83%99%E3%82%A4%E3%82%BA%E3%81%AE%E5%AE%9A%E7%90%86
https://ja.wikipedia.org/wiki/%E6%8E%A8%E8%A8%88%E7%B5%B1%E8%A8%88%E5%AD%A6

FHERDIEHIEIH DREBD L
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® IR K
BRAZXDEEMNLCEERIESN TS8O
W naive Bayes classifier (R/SLX—)LEH, XSFHH. . . )

BEEEXEROBGHF

N ZAEBOWHEHF
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WoRE, RERD SRS GHEOE 25

W mERE, BARRE, S1EOBRY, 52

BOBRY, HRE plE .. =1
FER

BEEFRTIE, orlk—DODEEZROTREICERT 5
IRERIEEMBD ELE SN TH 5
NAXFEFRTIE, T—INSEZSNZIBHDANHTZEZS
ST =D ANEDERESASDNZERT 5




BHIDHETE

- NDBROT—YRBIERAHBICHKED ERPbNhd, &
DE, 20A\TDERZAELILETIBRDLSIC
7:5:')7-:0

[1] 165.42 164.28 168.10 161.43 156.18 169.60 183.77 181.46 143.44 171.87 177.61 167.81
[13] 159.81 179.76 178.23 160.22 177.72 185.02 162.32 187.67
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HMEETRERSEDEOD?

(X) _ ta/"(‘b ) <p< (X) + ta/2(S:r.)

fEHS, 164.7897~175.3823 DEH ICEDE
A > T3 ATEEMENY95%

SR
BREFRTEBREAD/NSA—FEHIZR
FOTWABL. T—HLECHLELOTEMNT
0B, Oit) HOHRMICELLNEZ A,
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- IERABICEDILST—FyhHo7ce LT, ZIh
S5ZFZSNAIERAIHDOIIIE ST >TWVWRIEES7?

RAXH
HOBIIZIEELNER TEAN, SIS
EE D/ SA—SEHASENL, WEFTIS
HADIET—FIZITTHD, 2216 FEHD
EHETTREREER LS, LIS BB
EAF.
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Rk

O HHEMICHITHARALIMETE

B maximum likelihood (ML)

Onir, = arg 1111 H;Iu ). ).

OIFEHTHD. LEEZRARILTILIGON—FEFETES.
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Rk

OIEREDON D MLIELND L, BEHERLTLS

‘I13(9)0) DEEO>T/INTA—RDERIEFEE (prior beliefs) Z&F
i

RREHRERHET (Moximum a posteriori, MAP)
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