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Knowledge discovery method in large scale data using artificial missing values
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In this study, we proposed a rule-based classification method that uses
artificial missing values to improve the effectiveness and precision of data analysis. We apply
artificial missing values to avoid the sharp boundary problem encountered when discretizing
continuous variables. In discretization, we treat attribute values near the boundary as missing
values. We evaluated the performance of the proposed artificial missing value-based classification
method and our experimental results using medical data showed this method to be effective for
classification. In addition, we obtained new knowledge that led to a method of applying artificial
missing values to causal analysis and a method finding similar cases in a large scale data.



Association Rule :IF THEN

*1

24500191 C) H24-H26

*2

40 270

*3

*4

*1 K. Shimada and K. Hirasawa, A Method of Association Rule Analysis for Incomplete Database Using Genetic
Network Programming, Proc. of the ACM Genetic and Evolutionary Computation Conference (ACM GECCQ'10),
pp.2673-2680, 2010.

*2 K. Shimada and T. Hanioka, An Evolutionary Method for Exceptional Association Rule Set Discovery from
Incomplete Database, Lecture Notes in Computer Science (Information Technology in Bio- and Medical
Informatics), Vol.8649, pp.133-147, 2014.

*3 K. Shimada, T. Arahira and T. Hanioka, An Evolutionary Rule Mining Method for Continuous Value
Prediction from Incomplete Database and Its Application Utilizing Artificial Missing Values, Proc. of the First
IEEE International Conference on Big Data Computing Service and Applications, pp.392-399, 2015.

*4 K. Shimada and T. Hanioka, An Evolutionary Associative Contrast Rule Mining Method for Incomplete
Database, Proc. of the International Conference on Data Mining (DMIN 2013), pp.160-166, 2013.



IF THEN

X €)) a
©)
B Xy "
RIBIEELTERS
N . —
! o — !
0 0 : E E 0 : :
a X pavrv X Bavy X
(a) PV RATEE DB b) IBEAX DA () Z7T1EE DI

X1 EREEORHIE

©

IF THEN

IF THEN



UCI ML Repository
/VMLRepository.tml.)

(http://www.ics.uci.edu/~mlearn
Pima Indians Diabetes Database

768 X ] _
8 A2)) RBEELTRD AQ2j+1) RBEELTHRS
1 1 §———r
76 P
LT
o 0 P (/)
m,—ks, m; +ks, m;—ks, m; +ks,
90 (a) ANIHIRIEMEZ ALV -BERUE A%
10
30 A2)) AQ2j+1)
1" s 1 R
i T(j ()
© (/) | (/)
m; +ks; m; —ks;
(b) LEE D= D BRI F %
H2: AIMREEDEE
T4) mj Sj @
k 0 0.1 0.2 0.3
0.4 05 6 6
36
IF THEN
¢ o0 o e c0
% x T1 é x E1
§ XT2 § X E2
2 a3 2 AE3
T4 oE4
(35 s
T kepostve T rkepositve
(a) ATLMIRIEBEZANSE
0.03 6.63

089
L)
087 L
A

o T5

)

True Positive

033 035 037 039 041 043 045
False Positive

e 70
xT1
XT2
AT3
*T4
mT5

True Positive

False Positive

(b) PVRATEEELTHBIELIZSE
K3: HFERREICHTSMEReETHE

36

033 035 037 039 041 043 045

® E0
x E1
XE2
AE3
*E4
mES



T E k=0 TO EO k=0.5

T5 E5
2
IF X THEN Y IF (not X) THEN Y
IF X1 THEN Y  IF X2 THEN Y
IF (X1 X2) THEN Y
(x1 X2)
3
DB Xi 0 1 m
DB
Xi=0 DB Xi=0 Xi=m DB
Xi=1 DB Xi=1 Xi=m DB

Kaoru Shimada, Hisae Aoki, Keiko Kubota, Satoru Haresaku, Shinsuke Mizutani, Toru
Naito, Michio Ueno, Exceptional association rule set discovery from community-dwelling
elderly people database, Proc. of 2018 IEEE International Conference on Systems, Man,
and Cybernetics (SMC), pp-3285-3290 (2018)

DO1:10.1109/SMC.2018.00558
Kaoru Shimada, Satoshi Noguchi, Michiko Makino, Toru Naito, Exceptional Association



Rule Set Mining from Oral Health Assessment Database, Advances in Intelligent Systems
and Computing, Vol.659, pp.429-438 (2018)
DO1:10.1007/978-3-319-67792-7_42

Kaoru Shimada, Takaaki Arahira, Takashi Hanioka, Association Rule-based Classifier
Using Artificial Missing Values, Lecture Notes in Artificial Intelligence, Vol.10357,
pp-57-67 (2017)
DO1:10.1007/978-3-319-62701-4_5

Kaoru Shimada, Hisae Aoki, Keiko Kubota, Satoru Haresaku, Shinsuke Mizutani, Toru
Naito, Michio Ueno, Exceptional association rule set discovery from community-dwelling
elderly people database, 2018 IEEE International Conference on Systems, Man, and
Cybernetics (SMC), 2018.10.10

Al
19 2018.7.7

Kaoru Shimada, Satoshi Noguchi, Michiko Makino, Toru Naito, Exceptional Association
Rule Set Mining from Oral Health Assessment Database, 5th International Conference on
Man-Machine Interactions, 2017.10.5

Kaoru Shimada, Takaaki Arahira, Takashi Hanioka, Association Rule-based Classifier
Using Artificial Missing Values, 17th Industrial Conference on Data Mining, 2017.7.13

79 2017.3.17

¢y



