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A Visualization Technique for Extracting Rules
from Series of Multivariate Data

YASUHIKO SAITOt

To visualize summaries of large amounts of data, decision-makers use various graphs. How-
ever, conventional graphs are not helpful, when one attempts to understand relations among
a number of graphs to extract rules from data. This paper proposes a visualization technique
for extracting rules from series of multivariate data. An example of a series of multivariate
data is a series of pie charts arranged in chronological order. In the proposed technique, a
series of multivariate cdata is represented as a series of textures composed of numerous col-
ored points. The technique is useful in detecting groups of graphs similar to each other or
groups of exceptional graphs. Furthermore, it allows one to perceive the macroscopic pattern
of the arrangement of the graphs. A rule for predicting fluctuations of the Nikkei average is
extracted from a series of textures for visualizing the Japanese stock market. In addition, an
application of the technique to stock portfolio management is presented.
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INPUT : C, v, h, width, height, o
OUTPUT : P Bk o T e *
oo b b
for each ¢ € C { COUo o 0% o (7@ SO
d
counter := 1. gggg <& Qo b Q
while counter < v(c) X o { VVOV o 9 @ BHOBVOAD G
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while y < height { gggg @ z & ® (fl
x = 1.
w50 SfEL S

while ¢ < width {
get randomly p from W.
p.x = 2.
py =y
put p to P.
z:i=x 4+ 1.
}
y:=1y-+ 1.
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Fig. 1 Mixing up colored points.

T DEUEIC BT AEER O K4, HEgH T 2 VIS
ST 2EMTEMTI LT, T4 5, o, FBCE
FHERICEET 2 BMETH S, ik, Z2TORE,
BAEICBIT DR TR, MNrEEEzEFET L
DEFTBH. LiedBoT, affif+a2 LN TES. E
MEA LY, REBEIC Lo TELIE, O s o
Ly BEEOROESTHS.

AEEDORIEZE 1 1R T. width & height 1Z,
EREROEEESThE. o 1, 5, o0 x
) > width x height ZW2E 425/ 0 BREKT
H5. pld, SLEAEEOBERELIMTHY, phue,
pz, py &, M p O@ME, » BEIE, y BELRT
create element 1%, # element 23 L< AT 5.
put element to set 1%, 3 element ZHEE set 12
B 5. get randomly element from set 1%, B3
element A set ST U LIZHIHT D, HiE &
N7z element 1%, set HOHIBRENS.

2.4 2HERER

EEELEE LV, BLRERICET M (hue,z,y) O
FRTIEDWT, B8 hue DR% FEE (z, y) (SHEE L
D THD. REEARA L, 12X TEFRA
o, BEROSEILAR g ORIITHD. ¢ 1T,
SBEET — S RINEBRT A1 ERT— & 0M d; 12
DWTOEEILRKNTH 2.

B2 RT L0, B, BT Ve bek
BLARA~OERTHD. #7770, &7 VIeH

2 WD T h 0 EMEELAR ~ OB
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INPUT : P,, Py, width, height
OUTPUT : S(P,, P»)
for each py € P, {
if pg € P, and p,.hue = pp.hue, then
delete p, from P,.

}
y:=1.
while y < height {
z:=1.
while z < width {
if P, = ¢, then stop.
get randomly p, from P,.
Pa.T = T
Pa-Y = Y.
put pa to S(Pq, Py).
z:=x 4 1.
}
y:=y+1
}
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Fig. 3 Mixing up the difference between two sets of
colored points.
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Fig.4 Series of textures for visualizing the distributions of customer types.
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Fig. 5 A series of radar charta for visualizing the distributions of customer types.
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Fig. 6 Mapa of textures for visualizing the population compositions of Aichi Prefectura.
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Fig. T A series of concurrent textures for visualizing the Japanese market and a line graph of the Nikkei average.
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Fig. 8 A tapestry of concurrent textures for visualizing Fig. 9 A tapestry of textures for visualizing a stock portfolio,
the Japa
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