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Abstract

This paper proposes a c—fuzzy model tree using partial least sguare method to predict the Chiorophyll-a concentration
in each zone. First, cluster centers are calculated by fuzzy clustering method using all input and output attributes.
And then, each internal node is produced according to fuzzy membership values between centers and input attributes.
Linear models are constructed by partial least square method considering input-output pairs remained in each internal
node. The expansion of internal node is determined by comparing errors calculated in parent node with ones in child
node, respectively. On the other hands, prediction is performed with a linear model having the highest fuzzy
membership value between input attributes and cluster centers in leaf nodes. To show the effectiveness of the
proposed method, we have applied our method to water quality data set measured at several stations. Under various
experiments, our proposed method shows better performance than conventional least square based model tree method.
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Table 2. Basic Statistics of the Water Quality in Youngdam Reservoir

Termp. EC DO Turb. SS BOD | CODMn | CODCr

(C) () pH meL) | NTO | e | e | e | (e
Min. 29 53 6.10 04 03 04 05 19 3.0
Max. %6.1 161 892 169 1555 770 66 65 148
Mean 14.9 97 7.23 10.3 12.8 76 14 32 56
StdDev. | 65 27 061 38 300 135 08 11 16

TP PO4-P TN NHA-N | NO3-N | NO2-N | DOC TOC Chl-a

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/m’)
Min. 0.004 0.000 116 0.01 057 0.003 1.0 10 08
Max. 0.17 0.042 5.27 0.70 3.18 0.674 3.3 2.2 286
Mean 0.03 0.007 1.82 0.08 1.29 0.027 15 15 41
StdDev. | 003 | 0012 061 0.11 045 0.073 0.4 02 43
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Table 3. Comparing proposed method with M5’ for training data
Correlation Mean absolute Root mean Relative absolute Root relative
. coefficient error squared error error(%) squared error(%)
Station Proposed Proposed Proposed Proposed Proposed
[ ("
MbP method MoP method M5P method MoP method M5P method
1 0.8253 0.9999 2.5903 0.0775 47195 0.1244 | 515922 | 15443 | 57.0993 | 1.5051
2 0.9128 1.0000 1.9977 0.0243 2.8529 0.0471 | 41.5648 | 05054 | 41.2111 | 0.6797
3 0.9078 0.9953 1.8358 0.4338 2.8895 0.6444 | 475963 | 11.2465 | 435333 | 9.7083
4 0.8338 0.9996 1.9962 0.0832 29172 0.1541 | 56.7298 | 2.3647 | 554080 | 2.9265
5 0.8256 1.0000 1.9163 0.0008 2.9496 0.0022 1513746 | 0.0211 | 569177 | 0.0423
6 0.7731 1.0000 27371 0.0152 4.4079 0.0269 | 585078 | 0.3243 | 64.9161 | 0.3968
7 0.8959 0.9996 1.5771 0.0734 2.0940 0.1378 | 40.8529 | 1.9012 | 445931 | 2.9337
8 0.9080 0.9999 2.9364 0.0368 3.9437 0.1063 | 426151 | 05334 | 43.1252 | 1.1622
9 0.8540 0.9905 2.2667 0.4054 3.3106 0.8669 | 465508 | 83249 | 526565 | 13.7726
10 0.8227 0.9268 3.2504 L 2.0385 4.8389 3.1173 h573736 35.8826 | 582949 | 375539
E A 7AF dolgel gig gsHln
Table 4. Comparing proposed method with M5’ for testing data
Correlation Mean absolute Root mean Relative absolute Root relative
Siati coefficient error squared error error(%) squared error(%6)
tation Proposed Proposed Proposed Proposed Proposed
MoP method MoP method M5P method MoP method MoP method
1 0.8204 0.9905 2.9559 1.0228 47613 1.1724 | 59.0397 | 20.6310 | 57.7301 | 14.2315
+0.018 +0.002 +0.156 +=0.117 +0.223 | +0.112 | £3.980 | *2.475 | #2258 | *1.417
9 0.9067 0.9921 2.0919 0.7958 2.9847 09125 | 43.4833 | 164555 | 42.6595 | 13.0642
+0.007 +0.002 +0.116 +0.107 +£0.171 +0.105 | £2776 | #2.251 +1.564 | £1.577
3 0.9080 0.9871 1.9540 0.9387 2.9981 1.1131 | 489681 | 23.4973 | 44.0733 | 16.3420
+0.009 +0.003 +£0.106 +0.147 £0.178 | x0.142 +3.681 +2.932 | #1752 | +1.878
4 0.8262 0.9923 2.1156 0.5690 2.9819 0.6603 | 59.3746 | 16.0676 | 56.4909 | 12.4783
+0.013 +0.001 +£0.079 +0.053 £0.106 | x0.058 | #2370 | *1.740 | 1896 | =1.145
5 0.8258 0.9944 1.9686 0.5043 2.9770 0.5772 | 51.4564 | 13.3168 | 569751 | 11.0469
£0.012 +0.001 £0.102 +0.064 +0.118 | +0.060 | £2.501 £1515 | +1.628 t1.06u
6 0.7573 0.9925 2.9072 0.7451 45710 0.8574 | 61.7776 | 15.8900 | 66.5690 | 12.4904
+().019 +£0.001 +0.102 +0.089 +0.138 | £0.071 +2.977 | £1.887 | *1.745 | *1.018
7 0.8904 0.9946 1.6006 0.4345 2.1694 05076 | 41.1405 | 11.1670 | 45.7343 | 10.7046
+0.009 +0.001 +0.079 +0.061 +0.092 | +0.058 | +2333 | *1.599 | +1.731 £1.233
3 0.9048 0.9955 3.0192 0.7753 3.9809 0.8902 | 436414 | 11.2578 3.6817 | 9.7682
+0.007 +0.001 £0.150 +0.118 +0.142 | *0.104 | +1473 | 1710 | *1.286 | =%1.113
9 0.8465 0.9846 2.4052 0.8498 3.4028 1.1168 | 49.3595 | 17.4412 3.8130 | 17.6752
+0.012 £0.003 +0.125 +0.094 £0.146 | +0.102 | +2544 | £1.795 | *1.805 | +1.634
10 0.8204 0.9245 3.3644 2.1412 4.8549 3.1631 ES.OQ 17 | 37.0219 | 585458 | 38.1558
+0.010 +0.006 +0.099 +(.111 +0.171 +0.144 | £1.898 | +1.664 | +1.401 +£1.548
9 4o M5z EA station 17 204 10709] HFdloje] At Y] R FEaoF shxT Moo ofs] Ay
of 3t FE2d-a FE HT A 43 el 3 d¥grde) dol glv dlolEle g 127) olsl® = At
g pollAE SHATS) 547 RFXEE YERITE e o] FRO 2 HolErt EA 53, 2d 10 AS
4 % 29 5EHE 45 FHuo|H et %%ﬂolﬁ BT M5 EAekeE diolHe Aae T AR EXsteg mde] Alg
2R Ahd Wiol —"r—’Fff} Ao et AtE W Aol AstE 7 vk O TdAE AgkE PLS 7]yt
Wol 71& Whdol] Blsle] & 3 A S BHAL Ao c-¥zx REEH o3 vEHd mdeEgE ekt a9
24957 Slstel 19 6 % 19l 7o) WEKA Z2age]  7el4] wE vheh go] 49 wae] EAs dolHe) A%
A @ M5 291219 A PLS 719 -FMTe ojal &= P8as s A5 gk A Ao tehyth of
wAe el 7ag vtk 29 69 My welo) S84 7 A% 7129 LSEHAd o) HERas 4EE 43 wd
Aol AgEdol wAGA. Bue) dwseld gd A o ol AstE sbsAol gtk olHd BANE B
?ﬁl?_%lé A7) e Zhrzhel B A3t diolEje] $ste] PLSA) o3 A¥RYS FEFToaN  oAEAT9
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