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Frequent pattern mining using sampling with guaranteed accuracy

SEEFEN

Yoshito Baba

LR BSR 22 pE SE R A S AT

The Institute of Scientific and Industrial Research, Osaka University

L2

Mahito Sugiyama

R

Takashi Washio

2R BT B

JST PRESTO

We propose a probabilistic approach to frequent itemset mining using sampling with accuracy guarantees. The
aim of frequent itemset mining is to enumerate all frequent itemsets in a transaction database, which has been
applied in various disciplines such as business and genome analysis. However, a fast and memory efficient method
is required to analyze recently appearing massive databases over several terabytes, in which existing methods take
too exhaustive to enumerate all frequent itemsets as they cannot even load such databases on the main memory.
In contrast to such exhaustive approaches, our method finds frequent itemsets via repeating sampling and does not
need to load the entire database. Moreover, we theoretically bound the ratio of false positives and false negatives

of frequent itemsets.
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BEFRIZBEVT, HETA TL2EENH DI NS HEREZH
MR T 2 28Ik 0T, TVYR LY YTV VI ORER
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BTAFLES T DY H— N S(I)12oWT, s=5() n&
U, ¥ 8= r S(I) = minsup 8L S(I) = lowsup D& ED
s BEZNTN Smin, Slow £ 5. TVRLY YT IIZEkoT
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AJ1: By TNy A X, N R— b minsup,
RERY R — b lowsup, iRZER e,
Hii: ST A T LHEEDY X b
N« T—RARX=ADHDO T VY I a v
Smin — MINSUP - N, Siow < lOwsup - n
BA(4)T h %2FE
HR(6)T kopt ZFIHE
for [ =1 to k,p: do
for i =1 to h do
DhrsI v ZLMZr @O N v sy ay
Ty, Tigy. .. T, ZELD T
F; <_Ti1 ﬂTiQ ﬂ"'ﬂT’ir
F, 2y F B 2 A&AH
end for
By Iz ERIEEPFET B 7 1 T L EE% B S HIR
if { =1 then
Ny F FrRER, FIZB #a¥—
else
F & B ZEEL, MACHIBIZENTWEHSESD
A FAZ LFHE UTHE
end if
end for
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_ loge
IOg(l - pS(Smi'm 7"))
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CEDHDBZEITEY, HERL — e A ET I PILERDT A T L
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CZETOHMELZ EREORLT KONy FEEKL
72 E, TS KONy FETIZI BEENTVWEHER
pa(s,r h, k) &

pi(s, 7, h k) = pr(s,r, h)* (5)

b, £IT, REFIETH,

kopt = argmax ( pB(Smin, T, by k) — pB(Siow, 7, R k) )  (6)
k

B2 TNY Fl ko VD Z & T, YE— bW lowsup K
WOT AT LEEVLNINDHEINEL, hOPF K- A
minsup L ED T 4 T LEENH I N BHEREEMREL T
BT A T ARG EHKE TS, BN, ST (AT LEA%
F T BHERIE pB(Smin, T, by kopt) 720, hIZER(4), kops
B 6)rokES.
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5.1 ERIRE

FB&(Z, Intel Core i7-6500U CPU 2.50 GHz ® 7a & v ¥,
FEEAE£1) 16 GB ® Windows10 Pro 64 bit OS ETf7-7=.
REFEL CSFERU C++ SFETEEL, AU CEETE
EINTVDHEHED LCM* & & 12 gee (version 4.9.3)
TavNAIV LT

%1 http://research.nii.ac.jp/~uno/code/lcmb3.zip
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FIMI Repository [Goethals 03] TRE TN T WS T —&
chess % I\ CEEMiEBR % 4T > /2. chess IX, NI V¥ a
VEA = 3,196 T, & LIV LY 3V hA 75 MEOT
ATFLhNS 3THOT AT LE2RED, BRET—XTH5.
ZOF—=RIZH LT, minsup, R lowsup DEZEEL, r
EEAT-LEOHBT AT LAEAEKRII 5 L Recall,
Precision Z 2 \WTHHi U 7z, LW R & 9 2 @i ik i2 i
LCM ver 5.3 Z8HL, BT A 7T LEEGOHERMEZFIZEL 7=,
LCM k[FAktORIME L LT, T—Xty DL T v¥ o
¥a vk s HBEED minsup RiEDT 1 T L% 2 THIRL
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Precision (ZIBRFENH N LT 1 7 LEER L OREH T
TATLEGLRoTVWEDERLTWVWS. ThbD, minsup
KO lowsup T 2HET 1T LEEEZTNTN Frinsup,
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NN & EHERIIZIEEEL TW B 728, Precision Dl
lowsup ZIHEIZUTEHRZIT-oTWS., £z, £ TOEMRZE
UTC#iZAERK ¢ =0.001 & L7
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LT — X chess IZHUT, r 28X E7z e &DHAEKMH,
Recall, Precision ® =D Dl % Al L 7z. minsup = 0.50,
lowsup = 0.40 £ 725 & 5 minsup, lowsup ZETL, r % 8
M5 13 OHPHTEL X 72 & E DFEIEM, Recall, Precision
EFENFNX 1, 2, 3ITRT.

2, 3&1, EEFIT Recall, Precison Dz 5 5%
LRI ENTETED, HANTETATLEGRZDIFE
AEDPEHHT A TLEGER>TVWAEZ bbb, 2k, B
MEIRIC T AR TH L. FEEHIL, Ny F ORI R
MA2FES 5728, LCM IZHARTEL Lo TWS. T g
X OEAINS WHAGRFHEAEL o TWBDIE, Ny F
DEE k OFBIZLDBDEEZOND. EE, SHOFERT
Zr=80r& k=15 r=10D¢E k=9, >TWV5.
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FEEAERE» S, RETEIZLCM & AR TEHEICHEM A 2 H
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AT LD L HIZ/NE K, LCM H U @ 5 A &I fif
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BIEDPTERVES BRRBT -2 &2/ e 2MELTY
L7-0, BREFERZITFT—ZR—2ADKEXITIEEL, AN
T A—=RIPORD B KERBITKTFT S, 20D, KVEX
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1 TFLEGERATEL LM EINS. EREFIETE, ¥
R— FNOFEETDOTIZ, HiRf#F L5 DI Recall, Precision
DiEZELMRETEZIENTEL, ZOZehodb, BETE
i, FVERBETF—ZR=ZIZBVWT, TRTOINF VT Y
aVvERBZIEBRLBETATLERGEZRATAIENTES
LI NS,
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