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FSSD Algorithm Based on Ensemble Feature Selection

ZHANG Yin, HE Zhen-Feng
(College of Mathematics and Computer Science, Fuzhou University, Fuzhou 350108, China)

Abstract: Fast and efficient subgroup set discovery (FSSD) is a subgroup discovery algorithm that aims to provide a
diverse set of patterns in a short period of time. However, in order to reduce the running time, this algorithm selects a
feature subset with a small number of domains. When the feature subset is irrelevant or weakly related to the target class,
the quality of the pattern set decreases. To solve this problem, this study proposes a FSSD algorithm based on ensemble
feature selection. In the preprocessing stage, it uses ensemble feature selection based on ReliefF ‘(‘Relief—F) and analysis of
variance to obtain feature subset with diversity and strong correlation, and then uses FSSD algorithm to return high-
quality pattern set. The experimental results on the UCI datasets énd the National Health and Nutrition Examination
Survey (NHANES) dataset show that the improved FSSD algorithm improves the quality of the pattern set, thereby
summarizing more interesting knowledge. Furthermore, the feature validity and positive predictive value of the pattern set
are further analyzed on the NHANES dataset.
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3.1 LIRS

SRR 7 > UCT HgE 440 1 1> NHANES (na-
tional health and nutrition examination survey) #(#i4E, 41
1 P/, abalone. adult. autos. credit. dermatology-
mushrooms 1 sonar 3k 5 UCI ##i 4, 1999 2004
Audiometry 3k H NHANES %4 £E.

NHANES & — T34 &5 (¥ 48 W i g e 1 ) A0 ] 2t
Ft, BAETEAL 26 E N R A DI REIR O 0 7T 4
S JE ISR — OB, AR SCE KU HT 1999-2004 2
I 2 W0 R W 77 1) 2 R 1 20-69 5 N HE £,
WEFUAE H AR W 45k NBE T, AN RRFAE Z T3] (5%
BE. R HE DK 35 g 69 (SEQN) 3 42 Wy ) A Il 44 47
(audiometry examination data), W JJ 4 £ ¥
(audiometry questionnaire data). FEIRTEEE (diabetes
questionnaire data), %Eﬂ}%iﬁ?ﬁ (blood pressure
questionnaire datei) AN A Gk 24 (demographics
data) ZE R 5 417 Z508E. FEARFERRARUHEDTR: (1) B &
M ER, (2) /EHS 1K 1 kHz FIEE 2 IR 1 kHz ST,
Wr 77 BRE ) ZE B 10 dB, (3) H Ak & Wy /13 K8
FERHAE, (4) MUBEACT AT 15 5 AR PR 2 1] 454,
R R bR AEHRRR 280 253, AN 5 137 5L
I, W48 1999 2004 Audiometry. [F] i 1F &K H 3%
& W 1B R FREIE (good. little of trouble hearing. a
lot of trouble hearing) B ¥ 7r25: good F£nA H IR
Wy F3451 2%, little « a lot of trouble hearing &7~ H &R 5

W 714525, 1999 2004 Audiometry ¥ 5 45 AEA PE

gl RS, MR EK. P 24 AN A A W E
oo WA, BILE. 0.5y 1. 2 3. 4. 6. 8$kHz
AT RO H7 B bR R AR A U7 K,
B RIBUEE 2 { Yes, No}, Yes #r H 3Rk &5 W 1143
R, No Fon AR H IR T 1112k
3.2 IWEH

FSSD++5{% S50 % 3% FSSD 595256 i R 1 1
SRR S RRIE S BOR R F (¥ 7 A UCT #dig 45, JRAE
FLRl 1 h0 1999 2004 Audiometry ¥ 4. FHAE T4
B 5 RHIE S B0 A R B 4, TEVE R R R AE
WEPEI R S, Fir DAFE BEAM 290 %8 Ll 7E FSSD++5L7%:
Xof S5 T, FSSD++50E 1 S 80 e K $i &k =5

FROE T HEBE n KA RIS Depthmay =8. B T
1999 2004 Audiometry 4 £ HIFHIE T L En=6
o 1E 3 4 e 4, A BOHE S R IE T8 R 5 S
Bk [5] H FSSD ik sSLih ¢h w2 FRAiE 7 HE 4 &= — 5L,
FSSD 532 sz 46 11 dpe K0 I 40 Bk =571 fie K A% R IR
P Depthmax = 8, T LA FSSD-++ 15 52 5 1, 1 5 1 A .
MCTS4DM FIERI S 5B 1 KU B &k =5, %F
TEF B n Ab, 1A e KIER IR Enbi,.=5 000, F K
U 4% maxRedundancy =0.25. &4 ﬁ I 45 45 HFE T
W T, B A R T RO,
abalone-3, ﬂﬂiﬁﬂzﬂ% 2 . 3 2 e R IR WRACce Jifi
BT 0.

# 1 UCII 7 NEdESE L NHANES /1) 1 MR

IEREAS/ RIS SUEE)

: == s
LEITE S G HAr 2 & AH R HE
abalone 4177 M 0.37 (0/8)

adult 32561 = 50K 0.24 (8/6)
autos 195 3 0.12 (11/14)
credit 666 + 0.45 (9/6)

dermatology 358 3 0.20 (0/34)

mushrooms 8124 P 0.48 (22/0)

sonar 208 R 0.47 (0/60)
1999 2004

- - 5137 Yes 0.21 (7/17)
Audiometry

%2 FSSD++4ii%15 MCTS4DM, BSSD 517k

WRAcc % Lk
BERE-BIMESE - MCTS4DM FSSD FSSD++
abalone-5 - 0.045 0.068 0.069
% adult-10 — 0.109 0.115
" autos-10 — 0.071 0.091
credit-10 — 0.187 0.188
dermatology-10 0.004 0.158 0.158
mushrooms-10 — 0.235 0.239
sonar-10 0.081 0.165 0.191
1999 2004 Audiometry-6 — 0.035 0.061

33 WO

% 2 & FSSD++5.7% 5 FSSD £y, MCTS4DM
LT E s at 45 R, i WRAce 1B APl FR bR, Xt
bt FSSD++All FSSD ik, 18 K &6 7 i 42+ FSSD++
AL AR ) WRAce &, & 1 #(#E 4 dermatology-
10 $RAEAHSE WRACe i &, 1X /> 45 S 3% B 48 46 iRy
fIEIEFE 1) FSSDHHER L1 B WRACe i, JiiE T
FSSD++HE A Rk, [Fl FSSD++A11 FSSD HiE 4R
i F MCTS4DM HiZ.
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3 RAEAFIREWT B, FSSD M FSSD++
SV I REAE TS AN PH VR TROEL AT bE. 3R 4 %58 3 gy
fETAE#AT 7 BRARH R, 3K 3 ATLLE H, FSSD Al
FSSD++H I F T4 #H DIQO10 (K FRI%)-
BPQO020 (= IL/E) A1 AUQO30 (24 /MK A %A
’R), FSSD By & MR R AE 38 2 &2 ok Sk HURRAiE, 1M
FSSD-++53E /2 R RFAE 5 H b5 A8 5 1 AH 06 M Sk SR EL
FFAE, FSSD++EVE N B R 5 Wr 71401k 55 3 kHz
4kHz. 6 kHz. FEJRWI. mlLE. 24 N RNEEE T

B R % STk [13] 03E T 4 kHz & B &R U S
R B ARSI, (H2 B AR R SR I B 3R
WA k5 3 kHz « 6 kHz ¢, FSSD+H+HEN
W 5T B FAR 5 W7 75458 2% (A DG AR SR AL T B . S
R [14] FISCHER [15] 2 BARE FR i A1 ey I 5 Wy 740 2%
AR, W ik 5 | IR E T S R AR S — S
101 Fip LB s AR e L 5 8 R AR A T i R A K, i
— 3P UL 8] FSSD++EVEFZHE B B W J1 45 R N BEdr
(RIESE S

X L

K3 AEHBIRT I 1K FSSD A1 FSSD-+VA I RFAE 7 HEABH U ohf Lt :

FSSD \ FSSD++
p— ['BPQ020', 'DMDCITZN',"AUQ030', 'DIQOL0’, ['BPQ020", "AUXU3KL', 'DIQ010', 'AUXU4KL',
'RIAGENDR', 'DMDBORN!] '"AUXUGKL', '"AUQ030"]
n(WE4FA >25 or WEHFA
0.578 0.669
>35)/n(class = Yes)
i ¥
_ L ®4 FSSD I FSSD+EIAIKHE T AN H
2 FSSD FSSD++
FHAE i RHE ik
BPQ020 e I BPQ020 I
DMDCITZN x AUXU3KL 7E3 kHz T 2 507 7 e
AUQO030 24/ A AW R DIQ010 Wi PR
DIQO10 B IR I AUXU4KL 7E4 kHz T 7 507 7 BME
RIAGENDR P AUXU6KL 7E6 kHz A2 H-Wr J e
DMDBORN X AUQ030 24N NB BT E SR

FESCHR [13] WU 402k 5€ S 7E 0.5+ 1. 2. 4kHz
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