ro
H
Pal
olr
>
|>
ot
£

3| =&X| 2008, Vol. 18, No. 1, pp. 41-47

0z
fol

2 YEE 0|88 ZE2H I HX =HEZ

Cluster Based Fuzzy Model Tree Using Node Information
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Abstract

Cluster based fuzzy model tree has certain drawbacks to decrease performance of testing data when over-fitting of
training data exists. To reduce the sensitivity of performance due to over-fitting problem, we proposed a modified
cluster based fuzzy model tree with node information. To construct model tree, cluster centers are calculated by fuzzy
clustering method using all input and output attributes in advance. And then, linear models are constructed at internal
nodes with fuzzy membership values between centers and input attributes. In the prediction step, membership values
are calculated by using fuzzy distance between input attributes and all centers that passing the nodes from root to
leaf nodes. Finally, data prediction is performed by the weighted average method with the linear models and fuzzy
membership values. To show the effectiveness of the proposed method, we have applied our method to various

dataset. Under various experiments, our proposed method shows better performance than conventional cluster based
fuzzy model tree.

Key Words : Data Modeling, Data Prediction, Fuzzy Clustering, Fuzzy Model Tree
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#Observations #Attributes
Data sets — - -
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Delta 000 | 5517 6 0
elevators

Computer |, 4192 8 0
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Table 3. Cluster-based fuzzy model tree for Abalone dataset
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Depth Ml\cl)gel Center Linear equation
0 | Root - y=—011 %, +0.34 %> +0.74 22 +1. 2 2,—1.2 + x5—0.36 * 2 +0.11 + %, +0.07
IM 1 [0.727,0719,0.1470425, | ~
1 0.351,0.344.0.338) y=—0.45+%1+0.27 *x5,4+0.23 +x3+1.26 +x4—1.05 * x5—0.32 » x4+0.18 - x;,+0.35
LM 2 [0.460,0.441,0.0940.138, | ~
0.112,0.111,0.115] y=—0.06x%;+0.17 * x5+1.00 * 23+1.39 * x4 —1.67 * x5—0.22 » x4 +0.50 * x;+0.07
[0.685,0674,0.137,0349, | -
LM 11 0.288,0.282,0.282] y=—0.29+-x;+0.05 *x5+0.27 +x3+1.75 + x4 —1.38 * x5—0.51 *x5+0.27 - x,+0.34
[0.799,0.794,0.163,0555, | ~
) IM1Z1 0 462,0.450,0.433] y=—0.61 * 2, +0.59 * x5 +0.05 + x3+0.94 * x4, —0.80 * x5—0.22 - 2 +0.15 - 2, +0.28
LM 21 [0551,0534,0.111,0194,| ~
0.157,0.158,0.161] y=—0.27 + 21 +0.04 * x5,+0.82 »x5+2.52 *x4—2.20 * x5—0.32 * x4+0.18 * x,+0.21
[0.341,0.319,0.073,0.065, ~
LM 221 ) 052.0,052.0.055] y=0.03 2, +0.34 - x5 +0.57 + x3—1.23 » £, —0.53 » 25+0.38 * x5 +1.63 * x,+0.03
#® 4. Axuia dojele] it Ag Ad} (Mean)
Table 4. Experimental results for benchmark dataset (Mean)
Correlation Mean absolute Root mean Relative Root relative
. absolute o
Data sets coefficient error squared error error(%) squared error (%)
_ Proposed | . Proposed | . Proposed 7 Proposed B Proposed
C-FMT method C-FMT method C-FMT method CFMT method C-FMT method
Abalone 06966 | 0.7227 0.0563 0.0550 0.0822 68.1580 | 66.5369 | 73.4242 69.6622
+0.0251 | +0.0065 | +0.0012 | +0.0003 | +0.0042 £1.5210 | +04082 | +3.7076 +0.8832
Delta 0.8341 | 0.8389 0.0285 0.0282 0.0404 409685 | 49.3513 | 55.3686 54,7380
ailerons +0.0049 | +0.0024 | +0.0004 | +0.0002 | +0.0005 £0.6861 | +04286 | +0.6657 +0.3936
Delta 0.7963 | 0.7988 0.0404 0.0401 0.0631 549670 | 54.5756 60.5607 60.2139
elevators £0.0033 | +0.0002 | +0.0004 | +0.0001 | =0.0004 £0.5385 | £0.0575 | +0.4500 +0.0248
Computer 0.948 | 0.9500 0.0269 0.0265 0.0435 257010 | 253530 | 31.7054 31.2359
activity +0.0014 | £0.0013 | £0.0004 | +0.0005 | +0.0006 £0.3391 | +0.4951 | +0.4261 +().3880
E 5 AX "t dlolelel] e A8 A (Best)
Table 5. Experimental results for benchmark dataset (Best)
Correlation Mean absolute Root mean Relative Root relative
. absolute ©
Data sets coefficient error squared error error(%) squared error (%)
B Proposed| . Proposed | .. Proposed _ Proposed R Proposed
C-FMT method C-FMT method C-FMT method C-FMT method C-FMT method
Abalone 06725 | 07178 | 0.0548 0.0546 0.0765 66.3682 66.0441 68.3908 68.0402
aill)eerlgis 0.8266 | 0.8287 | 0.0281 0.0280 0.0399 49.2453 49.0526 54,7047 54.4377
Delta 0.7904 0.0400 0.0528 54.5298 545126 60.2030 60.1740
elevators
Computer | ) 00262 | 00428 253410 | 250433 | 312222 | 309585
activity
£ 6 Wixntz dolgd uist 49 A7
Table 6. Experimental results for benchmark dataset
Fuzzy cluster based Model Tree
Data sets BP[] MoP Root node C-FMT Proposed method
Training | Testing | Training | Testing | Training | Testing | Training | Testing | Training | Testing
Abalone 0.0715 | 00779 | 0.0774 0.0764 0.0811 0.0781 0.0722 0.0765 0.0773
Delta 0.0340 | 0.0411 | 0.0367 0.0402 0.0386 0.0411 0.0370 0.0399 0.0360
ailerons
Delta
0.0506 | 0.0545 | 0.0536 0.0544 0.0531 0.0538
elevators
Computer 1565 | 01742 | 01728 | 01566 | 00434 | 00445 | 00402
activity
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