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Comparison of state search methods for feature selection
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Abstract: Feature selection is using most effective feature combinations rather than using all features for purposes
such as classification and regression. In general, it is possible to find most effective combination by Exhaustive search
(ES) which perfome all combinations. However, number of combinations increase exponentially with respect to the
total number of features, it may be difficult to confirm all of them. To solve these problems, Approximate Exhaustive
Search (AES) using the MCMC method and ES-K assuming sparsity of combinations have been proposed in the
previous research. But, there is no discussion on what kind of results are expected. Therefore, in our research, we
applied ES, AES and ES-K to multiple data sets, and compared each search methods.
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5 B4 RHERESR (Exhaustive Search: ES) #2175 2 & THh
% [3]l. UL, ZERLULATNER S BVREOMAED
TIEEFD 5 DRBOMBEBUI U TR — 4 —CTHIET S
7280, BHIZES ITHHRAWRMARZ Y S B [1].

COMBEICRLT, AN—AHEEZMHALEZY TO—
F[S]IC &> THEBERZM X TREEIR 2175 FIEREN
HOWOHNTWE DY, mEAHAEDENLEGFET 256
BETIRHEY RREBOMA S DEIRIRI NR NG EH
HD[7]. RATHETIE, 2REERBTIROED LR
U UT, £ MCMC ke Wo 28 v ) Vv I FRik%
FW 7R N 2R BHEZE  (Approximate Exhaustive Search:
AES) %, #EIAREN KEATHD Z L 2IKEL T KD
R DM AGHDEIZ DO THIFRNICER 217D K A/3—2A
EIRFEIER (ES-K) LWV o 2 PREMERIN TV S [4](6].
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ARERIGAICHAINTEIATHETH DD, 2REERY
HWEBUTED LD REREFTE 200080 ik
THhnTHRN,

AW TlE, BS AABERT—XIZKR LT, ESB LT
AES, ES-K ##HAU, Rtz R L 7.

2. F&

AW TIE, DEOR%E RO AN x = {x0, X1, , Xp_1}
Mo, TRV %E y={-1,1} D 2 HESFHZ 1T D KB &
2525, NHOAIT—2% X ={x0, %1, ,xy_1}, A&
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AEDOE % %7, RROFHFERIE SN MAE
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12 & 2 REOEIRO A % R T,
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Fu(s) = sgn(w(s)" x,(s) + b) 2)
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UL, BSIZBWTHE T AN SREBUL D DEIZH L
THRBIIZEMT 2720, WHRE 82T —XOREEBNK
IV X, TOTNTOREBIIN U Tz 47> Z & 13K
MDD [1].
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ES-K TlI, DEORETEZ NS 2P -1 IREED S H, K
i THER S N7z MlAB DY pCx IRIEITH U TRl 2175 .

2.3 EEILIREEIERR (Approximate Exhaustive Search:
AES)

RRIEIERE SO ES-K MWW RIGEIL, $ T v IF
%% O TEIRI D DHIFRIN R RBBERR % 17 5 i AU 2R
RefR# (Approximate Exhaustive Search: AES) %% Nagata 5
W&o TREINTVS [4]. A% Tld MCMC DL
TdHDEMMCMC IEIZ & D AES %% 2 5. i MCMC
2 & D AES I3IRAE s % FHifE E(s) DRGNS Y > T
YIEH I LITE o TRRBERDEME TS, AFOR
WY VA pe(s) & EEEG L, FHEiME E(s) 2 5IRTE s
OV TV T %T 5.
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TN T L) HEOIREE s DR E L FITD. YV
TN VT EARER R R HIZTD Z 20X, RATE» S D
H R DR » Y > ) Vv 7R HIE L, $X
BID OB RS VTV Vv T 2175 Z e kD,

24 RZEWIE (Cross Validation: CV) %

REEEERRIZ B 1 6 iHlifefE & U T, RZEMGE (Cross Vali-
dation: CV) E%& W /ZiHliZ 7> 7%, CViEidT—& 1Y
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KWL T, T—2ty ha VIEIZSEL, V-1#ED
TRy MEIT—&, BV 1257 ANT—&E L
gz vV ISZ =247 V-foldCV & To7-. ZDe X
DFHMifE % CVscore(s) £33 . CVscore(s) I 0~1 DHiH
THEZHLY, CVscore(s) MWE\WMEE, #BilizELE )14 X
ANE S PULHERED FVGBAISR 2R TS 2L BER D L
MHIZK S .

IRFEIER D AIZ CVscore(s) = U Tl & X, Kigs
BT 2 AHIREER H(s) & U CTIEE % IR X H 72 CVscore(s)
REHRTDILT, INDH(s) &85 s, THRDLIRAED
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3. =B

ARWFFETIE, UC Irvine Machine Learning Repository T2
FAXNTWET—2EY bD5L, 71 VOHMNENEE
5 Wine Data Set (Wine) & Hii Ry VM8 IEE D 75 Wi % 17 5
Diabetic Retinopathy Debrecen Data Set (DRD) (Zxf U TR
R L DREGER 2 @A L 7= [2].
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12— SRR 85 DR & 47 o 7=,

4.1.1 ES

Wine 120 U T ES Z#H U7z, class0 (25T CVscore
NEWHAGDLEEZENSIEIZFIEL Z#RE2 X 2 10K
9. M I BRI LI T W R 6IEE, fibh
TWARVWELIEFAHZRRLTVS, BRIVEKZZ T ACE
W, CVscore WEWHAGHE TIE 3 FHHDORHP 12

(© 2018 Information Processing Society of Japan

Vol.2018-MPS-121 No.19
2018/12/18

Wine_ES: class0 Best state

H\ ||r,'||w:’| i
M" M'

Wb

|

| t‘ :};:

Feature Number

il

f WL

0 1000 2000 3000 4000 5000 6000 7000 8000

Number of Best state : 104

B2 Wine D classO (2B} 2 &HlAEOEFEE. M SIHIZ CViscore
WEWHAGDLEDINZEL 2. MEAIZIEERE CVscore D&
WA DEZFIZEL TS

Wine DoS

101{ —e— class0
classl
—s— class2

1074 3 T T T T T T
0.43 0.52 0.62 0.71 0.81 0.9 1.0
CV score

3 ES DR K VRO~ Wine 57 7 ADIRFERFE,

%E@J: DINERMIZHER I N TV R RENH B Z & D
RTES. F72, WE CVscore WEWFIAL HED 104 1k
%(%Lmﬂﬁfbfwé_t#b#ot._mbﬁﬁw
BREMATEHIEL THODNTOBEEBEELTEY, 2
NOEWHAINCEWTEHERFERTHE ZLMPERTES.
HIZE Y T AZENWT, ES OFER & O IREBEE % 5k
D7, REEEE LIL, 2REBIZNT 2 FLHiiEDER D4 T
HD. BEZIESRIOFEMETH S CVscore, #EHHIZI3HE
HHTXIET D CVscore IWEREDED LK S VDEIA % 5
DTNDDPERUELL 2 EEZRL TS, K3123D
DI ITATEDREEEZ RS, EDU T ADIREEL D
58 EED CVscore L EWEREMBNLEFEL TS
ZEVHERTE S, BIROMAEGDLEDFIEDOER LY,
CVscore DENNFLAG O IZITRA ORBOM»EH B Z &
MHERTE 1z, ZOMBEEHEERD L, ZD& DA
ERTLIRHOMEEE UT, NS IRE L THRZHEMA
BBV EGEBEPHERHEE L\ o 72T CVscore %
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PLEIZ, B OMAEDLDEVPREREZFRL TV I %
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4.2 Diabetic Retinopathy Debrecen Data Set
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4.2.1 ES
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T ED L RRBIER ARG EARBEE > TLES.

AES TlX, ES O & D ITHREMFIZIN A MERER &\ ™2 7z
HAGDEEBZ B3 L5800 SV IThHd T
LEMERTE 2., I6I1T, RWMCMC EEHNWS Z LT
ES TEOLND O WREBRE2HET L EHRA. L
MU, ESPES-K DL S IZHEL T MAEDEITH L
TIRTEZHAL TV DIFTIEBN 0D, HEEIZRER
ZHEROTBMEFIZAL, RV ZHERT 520121358
Yy ) T EBSBETHD.

F 725 NI RER DR EOEIRD FED 1 D& LT, RFE IZ
& BRHEGEIR % I P ORBRRFIE L DI %2 17 72,
Wine @ & 5 B2 EIZ S U TIERERFIE T Hofig
FRVCHT LN TEZD, SHEEL TV REHDD
FTH—EULROTZ I AN TER. £/, DRD IZHE
RFEEEHAUAZL A, £ KB REEE RDOT5
ZEEHLWI Wbk, 20D BEERNS, A
HHOEDPEIROBIZHNT, BdEIC & > GRIEN M
AEDENOEMRT D LD E, REFIFIZ L > TERAM
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6. F&DH
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