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Finding Rectilinear Regions for Association Rules from Numeric Data

Kunikazu Yoda Takeshi Fukuda Yasuhiko Morimoto
Shinichi Morishita Takeshi Tokuyama

Tokyo Research Laboratory, IBM Japan, Ltd.

We address the problem of finding useful regions for two-dimensional association rules and decision
trees. In a previous paper we presented efficient algorithms for computing optimized z-monotone regions, whose
intersections with any vertical line are always undivided. In practice, however, the quality of x-monotone regions
is not ideal, because the boundary of an x-monotone region tends to be notchy, and the region is likely to overfit
a training dataset too much to give a good prediction for an unseen test dataset. In this paper we instead
propose the use of a rectilinear region whose intersection with any vertical line and whose intersection with any
horizontal line are both undivided, so that the boundary of any rectilinear region is never notchy. This property
is studied from a theoretical viewpoint. Experimental tests confirm that the rectilinear region less overfits a
training database and thefore provides a better prediction for unseen test data. We also present a novel efficient
algorithm for computing optimized rectilinear regions.
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64 x 64 54.43% 51.75% | -2.67%
(c) REERMEBOWRE

i 1: Dlin:ar”ﬁ%

4. ED3IAF v 7% NARYEL., EEOTHEH
HY 5,

FA41Z10-7 4 =V F Z2OZANYF—2 a3 V% Dinear
¢ Deircutar- XL THT5720 ] 1 1 Diinear DR
ThHh, & 1(a) {(b), (c)} RENFNEBEBERSE
{X-BF. BN }EBROE 7 L8 x8 205 64 x 64
TTORORBETH 2,

BOOFIEY 7 LAV BTH Y, H2FIR L—=Vy
T=5ty b PoEO M B REEROEFBETHY. 5
3FYET A M7 — 2T 2 EBEERORBETD Y |
FEAFTHIBIF DM LB 2FDEEFIETH 2,

FTH—IC, EXNERI 2OFEBRD 7 5 ADHmT
BFAPTF— I TRIBVHEELFLTVWEZ D
BB, THRMOFERD 2 T 2D ICEANEIR L
ITEDELEFETH S, :

/21, HATIRBEFERN NI Y L— v S -
FRA—N=T 4y P LCFALF— 7 DOFRICEKL
TVaDP%2ET. €7 BoBMconTE 450k
BARELSZoTV, IRE DN X-BFAFERI D
TR SRT o L BMTH 2, SHIZHE X-HH
FBAARBIZF L=V T F—F Il =T 49} L
TWRBZLERBELTWS,

F1Db) DE2FIEAD L BB X-BFFERO L—=
FF—=F T IHEREILE S VBRI L. R 1(a)

¥7erME | bu—=vs | 72 =
8x8 39.02% 39.19% | 0.17%
16 x 16 39.83% 39.83% | 0.00%
32 x 32 40.15% 39.81% | -0.34%
64 x 64 40.32% 39.77% | -0.55%
(a) REBRFHEROMEE
Erer¥| rb—=v¥ | ¥R} =
8x8 40.41% 39.81% | -0.60%
16 x 16 41.55% 40.24% | -1.30%
32 x 32 42.94% 39.72% | -3.22%
64 x 64 44.94% 38.21% | -6.73%
(b) Bl X-EMFIROHEREE
K2V | -y | FXEb =
8x8 40.41% 39.77% | -0.64%
16 x 16 41.31% | 40.38% | -0.93%
32 x 32 41.97% 40.28% | -1.68%
64 x 64 42.67% 40.17% | -2.50%
(c) BAERNFIRDEEE

i 2: Dcirculara)%%

{(©)} D& 25H 5 I RBRATH { EZ } HROF L -
SVYF-SIHTIRMEREILE 7 LV EAHIILT S
BIZEEL TR Z Ldbd s, '

SIS MDIIST -T2 X

BEDBEDINT + =V AFEBT0, ROEHIZL
TALT— % #feoiz, ¥R [N?,2N?] ohT—H
CEBRRE SR, v, KEN YT, Ki2 1,2,...,N?
EEFTOENHEBROEVABEED 26 AR
IR vy ~FYETH,

EBRIEFEADT O b ¥ 47 A F 4 Database SONAR
(System for Optimized Numeric Association Rules) %
Bwtfrbhi, 702 3 Al C++ Tl IBM SP2
D1 /-FLETEFENA, 1| /—Fi CPU 3% 66 MHz
7 Power2 T2MB D 2Xk¥vv a2k 256 MB D 2 A
VARY-%2FL, 0SiE AIX41 TH 3,

I IREREEOEST. EXN. #LTX-ER0
HAREEHAT O oBEMERLTVE, BNY
A—PZ S0%TE LA BIT 8x8 b 128%x 128 £ T
Eltsei, Cho Rz, RAESEAR. X-HRA
FR. ¥ LCEZNEROTERBRIENLER O(nlS),
O(nlnM), #LT O(n'*InM) TH 2= L ¥HIELT
Wi, TITaRES VB, MRS v/ IV ETH 2,



:=31] (3['}) sium on Principles of Database Systems, pp. 182—
E2e Vs | BAE | X-H#A | E3h 191, June 1996.
8x8 0.001 0.014 0.012
16 x 16 0.008 0.089 0.087
32 x 32 -+ 0.051 0.378 0.746
64 x 64 0.364 1.830 6.502
128 x 128 2.747 | 7.983 | 63.018
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