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Abstract

The research used the cluster analysis to classify the original water quality data of
eutrophication in the Te-Chi reservoir. We wished the results could enhance and help the
eutrophication management of reservoir. The full eutrophication model formed from the multiple
regression analysis was utilized to analyze the important trophic factors selected by the simple
regression analysis. The TSI index was adopted as classification standard, as well as two methods of

hierarchical and disjoint clustering were used to categorize the data. The results of hierarchical
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clustering showed that McQuitty’s method mostly corresponded to the TSI variation. This method
suggested the data should be separated into four clusters. And the cluster results after calibrating the
outliers were better than that of before. Additionally, the results of disjoint clustering also indicated
the effect of four clusters was acceptable. Furthermore, the R values of variables in the model was
were phosphate, chlorophyl-a, COD, suspended solids, turbidity, total phosphorus, water temperature,
secchi depth, nitrate, dissolved oxygen, ammonia nitrogen, and sodium in order. Among them, the
most important variable was phosphate. To compare the results of cluster and discriminant analysis,
we found phosphorus was the most important factor in the cluster studies, and better effects of cluster
occurred in the middle and heavy eutrophication conditions. However, the differences between both

methods also indicated that it is expectable for a better index of cluster.

(Keywords: Eutrophication, Cluster analysis, Water quality factor, Te-Chi reservoir)
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analysis
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The data have been standardized to mean 0 and variance 1
Root-Mean-Square Total-Sample Standard Deviation = 1
Mean Distance Between Observations = 4.674706
NCL Cluster Joined FREQ RMSSTD SPRSQ RSQ CCC Norm Min dist

18 OB14 OBI18 2 0.2296 0.0029 0.997 - 0.2406
17 CL18 OBI5 3 0.2759 0.0055 0.992 - 0.2851
16 OB6 OB7 2 0.3776 0.0079 0.984 - 0.3957
15 OB3 CL17 4 0.3783 0.0154 0.968 - 0.4014
14 OB2 CL16 3 0.4810 0.0178 0.950 - 0.4437
13 OB5 OBI13 2 0.4324 0.0104 0.940 - 0.4531
12 CL14 CL15 7 0.5055 0.0356 0.904 - 0.4701
11 CL13 OB9 3 0.5114 0.0187 0.886 - 0.5207
10 CLI11 OB8 4 0.6132 0.0336 0.852 - 0.5238
9 CL10 OB17 5 0.7009 0.0465 0.806 - 0.5407

CL12 CL9 12 0.7789 0.1764 0.629 - 0.6095
7 CLS8 OBI12 13 0.7893 0.0446 0.585 - 0.6770
6 CL7 OB19 14 0.8095 0.0579 0.527 - 0.6777
5 CL6 OB4 15 0.8435 0.0801 0.447 - 0.7255
4 OBl CL5 16 0.9056 0.1300 0.317 - 0.7467
3 CL4 OBI16 17 0.9204 0.0696 0.247 1.40 0.7620
2 CL3 OBI1 18 0.9473 0.0944 0.153 -0.74 0.8635
1 CL2 OB10 19 1.0000 0.1525 0.000 0.00 1.0270

HIRAE > FITAYE 236714~ 15+ 18

BUAERIE H R R —2aH -

BB — AR AAR LR - ]S SE i
GAREIE T Ry 4 (EEEAE - TR — G AR
3k 9 B ORISR EENRE T e
SRR ERGER - TREN T BEGE RE RAAE A -

(=) 58 BIA

BRI B IESHTE » fgs 4 WIS
FRAE P BT L BEAE SRR 4 (M)
1 0.7437 B 0.9625 » Fm LIF s ol



000000 412)0 197-224 (2009)

Journal of Soil and Water Conservation, 41(2)(0 197-224 (2009)

ZEIN EF IR FEA SRR LR 3 I Z (& 0F -
125 R2 FEEERIR AR T BRI 2 A 28 2888
AYFREE > 0.1044 _EFF%] 0.1951 > (L UL
HNERIE A S Nt & B Ry 3 B -
Y R2 F5IEAY T S8 LR TR EI A s EERT
By 2 BRAYTT - BB 0.495 [#51 0.3 - f
DAR2 f5REFE N ERHE T By 3 BE R B - 3 {E]
R B A B IDAE 4 P -

545 3 BT EHEREAETR - HIE R
BERHES Y By 3 B 0 JREIEE 1~ 10 ~ 11 BEHME
B—tH > H52-3-67~14~ 1518 J5—4H >
FH—4HAESE 4582912131417~
19 BUHIE -

A B RS TEE R LB AR - 58
EEGIAEE > Hp o B EEA R
Fo 9 SERBEUELRE 4 0 TN BARIR 3
RURTEM: B AT BRI Ry ia e -

500 1 s w13 onRoun w9 s 7 6 5 4
i

3 SER AR ITAE R e E
Figure. 3 Scree plot of complete linkage cluster

analysis.
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Figure. 4 Scree plot of flexible-beta cluster
analysis
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Table 3 Results of complete linkage cluster analysis

The data have been standardized to mean 0 and variance 1
Root-Mean-Square Total-Sample Standard Deviation = 1
Mean Distance Between Observations = 4.674706
NCL Cluster Joined FREQ RMSSTD SPRSQ RSQ CCC Norm Max Dist
18 OB14 OBI18 2 0.2296 0.0029 0.997 - 0.2406
17 CL18 OB15 3 0.2759 0.0055 0.992 - 0.3341
16 OB6 OB7 2 0.3776 0.0079 0.984 - 0.3957
15 OB5 OB13 2 0.4324 0.0104 0.973 - 0.4531
14 OB8 OB9 2 0.4998 0.0139 0.959 - 0.5238
13 OB3 CL16 3 0.4694 0.0166 0.943 - 0.5363
12 CL13 CL17 6 0.4500 0.0233 0.919 - 0.6089
11 OB12 OB19 2 0.6466 0.0232 0.896 - 0.6777
10 OB16 OB17 2 0.7271 0.0294 0.867 - 0.7620
9 OB2 CL12 7 0.5055 0.0289 0.838 - 0.7696
8 OB4 CL15 3 0.6400 0.0351 0.803 - 0.7862
7 OBl OBl11 2 0.8240 0.0377 0.765 - 0.8635
6 CL14 CL11 4 0.7437 0.0551 0.710 - 0.9324
5 CL8 CL10 5 0.7358 0.0454 0.665 - 1.0343
4 CL7 OB10 3 0.9625 0.0652 0.599 - 1.0807
3 CL9 CL6 11 0.7770 0.1581 0.441 4.12 1.1547
2 CL3 CL5 16 0.8682 0.1724 0.269 2.85 1.3691
1 CL4 CL2 19 1.0000 0.2689 0.000 0.00 1.7819
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Table 4 Results of flexible-beta cluster analysis

Beta =-0.25
The data have been standardized to mean 0 and variance 1
Root-Mean-Square Total-Sample Standard Deviation = 1
Mean Distance Between Observations = 4.674706
NCL Cluster Joined FREQ RMSSTD SPRSQ RSQ CCC Norm Flex Dist

18 OB14 OBI18 2 0.2296 0.0029 0.997 - 0.2406
17 CLI18 OBI5 3 0.2759 0.0055 0.992 - 0.3269
16 OB6 OB7 2 0.3776 0.0079 0.984 - 0.3957
15 OB5 OBI13 2 0.4324 0.0104 0.973 - 0.4531
14 OB8 OB9 2 0.4998 0.0139 0.959 - 0.5238
13 OB3 CL17 4 0.3783 0.0154 0.944 - 0.5334
12 OB2 CL16 3 0.4810 0.0178 0.926 - 0.5780
11 OBI2 OBI19 2 0.6466 0.0232 0.903 - 0.6777
10 CL15 OB17 3 0.5959 0.0291 0.874 - 0.7371
9 CL12 CLI13 7 0.5055 0.0356 0.838 - 0.7561
8 OB4 CL10 4 0.6653 0.0343 0.804 - 0.8206
7 OB1 OBl11 2 0.8240 0.0377 0.766 - 0.8635
6 CL8 OBI16 5 0.7358 0.0465 0.720 - 0.9848
5 CL14 CL11 4 0.7437 0.0551 0.665 - 0.9949
4 CL7 OBI10 3 0.9625 0.0652 0.599 - 1.1265
3 CL6 CL5 9 0.8445 0.1044 0.495 5.98 1.2960
2 CL4 CL3 12 1.0032 0.1951 0.300 3.90 1.8647
1 CL2 CL9 19 1.0000 0.2999 0.000 0.00 24132
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Figure. 6 Scree plot of median hierarchical

cluster analysis
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Table 5 Results of McQuitty’s similarity analysis

The data have been standardized to mean 0 and variance 1
Root-Mean-Square Total-Sample Standard Deviation = 1
Mean Distance Between Observations = 4.674706

NCL Cluster Joined FREQ RMSSTD SPRSQ RSQ CCC Norm McQ
18 OB14 0OB18 2 0.2296 0.0029 0.997 - 0.2406
17 CL18 0OB15 3 0.2759 0.0055 0.992 - 0.3096
16 OB6 OB7 2 0.3776 0.0079 0.984 - 0.3957
15 OB5 0OB13 2 0.4324 0.0104 0.973 - 0.4531
14 OB3 CL17 4 0.3783 0.0154 0.958 - 0.4579
13 OB8 OB9 2 0.4998 0.0139 0.944 - 0.5238
12 CL14 CL16 6 0.4500 0.0245 0.919 - 0.5330
11 0B2 CL12 7 0.5055 0.0289 0.891 - 0.5964
10 0OB12 0OB19 2 0.6466 0.0232 0.867 - 0.6777
9 CL15 OB17 3 0.5959 0.0291 0.838 - 0.6803
0OB4 CL9 4 0.6653 0.0343 0.804 - 0.7661
7 CL11 CL10 9 0.6857 0.1006 0.703 - 0.8376
6 0OB1 0OB11 2 0.8240 0.0377 0.666 - 0.8635
5 CL13 OB16 3 0.7631 0.0508 0.615 - 0.9015
4 CL8 CL5 7 0.7750 0.0617 0.553 - 0.9188
3 CL7 CL4 16 0.8682 0.2190 0.334 0.90 1.0660
2 CL6 0OB10 3 0.9625 0.0652 0.269 2.85 1.0739
1 CL2 CL3 19 1.0000 0.2689 0.000 0.00 1.3857
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Table 6 Result of median hierarchical cluster analysis

The data have been standardized to mean 0 and variance 1
Root-Mean-Square Total-Sample Standard Deviation = 1
Root-Mean-Square Distance Between Observations = 4.898979
NCL Cluster Joined FREQ RMSSTD SPRSQ RSQ CCC Norm Median Dist
18 OB14 OB18 2 0.2296 0.0029 0.997 - 0.2296
17 CL18 OB15 3 0.2759 0.0055 0.992 - 0.2733
16 OB6 OB7 2 0.3776 0.0079 0.984 - 0.3776
15 OB3 CL17 4 0.3783 0.0154 0.968 - 0.4110
14 CLI15 CL16 6 0.4500 0.0245 0.944 - 0.4116
13 OB5 OB13 2 0.4324 0.0104 0.933 - 0.4324
12 OB2 CL14 7 0.5055 0.0289 0.904 - 0.4958
11 OB8 OB9 2 0.4998 0.0139 0.891 - 0.4998
10 CL13 CLI11 4 0.6132 0.0384 0.852 - 0.5879
9 OBI12 OB19 2 0.6466 0.0232 0.829 - 0.6466
8 CLI12 CL9 9 0.6857 0.1006 0.728 - 0.6632
7 CL8 CL10 13 0.8001 0.1551 0.573 - 0.6767
6 CL7 OB17 14 0.8095 0.0465 0.527 - 0.7179
5 CL6 OBl16 15 0.8419 0.0779 0.449 - 0.7005
4 CL5 OB4 16 0.8682 0.0769 0.372 - 0.7825
3 OBI1 OBI11 2 0.8240 0.0377 0.334 0.90 0.8240
2 CL3 OBI10 3 0.9625 0.0652 0.269 2.85 0.9383
1 CL2 CL4 19 1.0000 0.2689 0.000 0.00 0.9663
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Table 7 Results of average linkage cluster analysis

The data have been standardized to mean 0 and variance 1
Root-Mean-Square Total-Sample Standard Deviation =1
Root-Mean-Square Distance Between Observations = 4.898979
NCL | Cluster Joined | FREQ | RMSSTD | SPRSQ RSQ CCC | PSF | PST2 Norm RMS Dist
18 | OBI14 | OBI8 2 0.2296 0.0029 0.997 - 20.0 - 0.2296
17 | CL18 | OBI5 3 0.2759 0.0055 0.992 - 14.7 1.9 0.2964
16 OB6 OB7 2 0.3776 0.0079 0.984 - 12.0 - 0.3776
15 OB5 OB13 2 0.4324 0.0104 0.973 - 104 - 0.4324
14 OB3 CL17 4 0.3783 0.0154 0.958 - 8.7 3.6 0.4583
13 OB8 OB9 2 0.4998 0.0139 0.944 - 8.4 - 0.4998
12 | CL14 | CL16 6 0.4500 0.0245 0.919 - 7.3 3.1 0.5045
11 OB2 CLI12 7 0.5055 0.0289 0.891 - 6.5 2.6 0.6229
10 | OBI2 | OBI9 2 0.6466 0.0232 0.867 - 6.5 - 0.6466
9 CLI15 | OB17 3 0.5959 0.0291 0.838 - 6.5 2.8 0.6627
8 OB4 CL9 4 0.6653 0.0343 0.804 - 6.4 1.7 0.7282
7 CL13 | CLI10 4 0.7437 0.0551 0.749 - 6.0 3.0 0.8141
6 OBl OBI11 2 0.8240 0.0377 0.711 - 6.4 - 0.8240
5 CL8 OBI16 5 0.7358 0.0465 0.665 - 6.9 1.9 0.8304
4 CLS5 CL7 9 0.8445 0.1044 0.560 - 6.4 34 0.9203
3 CL11 CL4 16 0.8682 0.2261 0.334 | 0.90 4.0 7.9 0.9712
2 CL6 OBI10 3 0.9625 0.0652 0.269 | 2.85 6.3 1.7 1.0248
1 CL2 CL3 19 1.0000 0.2689 0.000 | 0.00 - 6.3 1.2728
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Figure. 8 Scree plot of centroid hierarchical

cluster analysis
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Table 8 Results of centroid hierarchical cluster analysis

The data have been standardized to mean 0 and variance 1
Root-Mean-Square Total-Sample Standard Deviation = 1
Root-Mean-Square Distance Between Observations = 4.898979
NCL Cluster Joined FREQ | RMSSTD | SPRSQ RSQ CCC PSF | PST2 Norm Cent Dist
18 OB14 OBI8 2 0.2296 0.0029 0.997 - 20.0 - 0.2296
17 CLI8 OBI5 3 0.2759 0.0055 0.992 - 14.7 1.9 0.2733
16 OB6 OB7 2 0.3776 0.0079 0.984 - 12.0 - 0.3776
15 OB3 CL17 4 0.3783 0.0154 0.968 - 8.7 3.6 0.4297
14 CL15 CL16 6 0.4500 0.0245 0.944 - 6.5 3.1 0.4065
13 OB5 OBI13 2 0.4324 0.0104 0.933 - 7.0 - 0.4324
12 OB8 OB9 2 0.4998 0.0139 0.919 - 17.3 - 0.4998
11 OB2 CL14 7 0.5055 0.0289 0.891 - 6.5 2.6 0.5510
10 CL13 CL12 4 0.6132 0.0384 0.852 - 5.8 32 0.5879
9 OBI2 OBI19 2 0.6466 0.0232 0.829 - 6.1 - 0.6466
8 CL10 CL9 6 0.7550 0.0725 0.756 - 4.9 3.4 0.6993
7 CL11 CL8 13 0.8001 0.1832 0.573 - 2.7 8.3 0.7144
6 CL7 OB17 14 0.8095 0.0465 0.527 - 2.9 1.3 0.6716
S OBI OBI1 2 0.8240 0.0377 0.489 - 33 - 0.8240
4 CL6 OB16 15 0.8419 0.0779 0.411 - 3.5 2.1 0.8669
3 CL4 OB4 16 0.8682 0.0769 0.334 0.90 4.0 2.0 0.8595
2 CL5 OBI10 3 0.9625 0.0652 0.269 2.85 6.3 1.7 0.9383
1 CL2 CL3 19 1.0000 0.2689 0.000 0.00 - 6.3 0.9787
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Table 9 Results of Ward’s minimum variance cluster analysis

The data have been standardized to mean 0 and variance 1
Root-Mean-Square Total-Sample Standard Deviation = 1
Root-Mean-Square Distance Between Observations = 4.898979

NCL Cluster Joined FREQ RMSSTD SPRSQ RSQ CCC PSF PST2
18 0OB14 OB18 2 0.2296 0.0029 0.997 - 20.0 -
17 CL18 OB15 3 0.2759 0.0055 0.992 - 14.7 1.9
16 0OB6 0OB7 2 0.3776 0.0079 0.984 - 12.0 -
15 OB5 OB13 2 0.4324 0.0104 0.973 - 10.4 -
14 OB8 OB9 2 0.4998 0.0139 0.959 - 9.1 -
13 OB3 CL17 4 0.3783 0.0154 0.944 - 8.4 3.6
12 0OB2 CL16 3 0.4810 0.0178 0.926 - 8.0 2.2
11 0B12 0OB19 2 0.6466 0.0232 0.903 - 7.4 -
10 CL15 OB17 3 0.5959 0.0291 0.874 - 6.9 2.8
9 OB4 CL10 4 0.6653 0.0343 0.840 - 6.5 1.7
8 CL12 CL13 7 0.5055 0.0356 0.804 - 6.4 3.6
7 OB1 OB11 2 0.8240 0.0377 0.766 - 6.6 -
6 CL9 OB16 5 0.7358 0.0465 0.720 - 6.7 1.9
5 CL14 CL11 4 0.7437 0.0551 0.665 - 6.9 3.0
4 CL7 0OB10 3 0.9625 0.0652 0.599 - 7.5 1.7
3 CL6 CL5 9 0.8445 0.1044 0.495 5.98 7.8 3.4

2 CL4 CL3 12 1.0032 0.1951 0.300 3.90 7.3 4.6

1 CL2 CL8 19 1.0000 0.2999 0.000 0.00 - 7.3
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Figure. 10 Scree plot of maximum likelihood
method
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Table 10 Results of maximum likelihood method
The data have been standardized to mean 0 and variance 1
Root-Mean-Square Total-Sample Standard Deviation = 1
Root-Mean-Square Distance Between Observations = 4.898979
NCL Cluster Joined FREQ RMSSTD SPRSQ RSQ CCC LNLR LNLIKE
18 OB14 0OB18 2 0.2296 0.0029 0.997 - . 673.8
17 CL18 0OB15 3 0.2759 0.0055 0.992 - 238.1 435.7
16 0OB6 OB7 2 0.3776 0.0079 0.984 - 147.9 287.8
15 OB5 OB13 2 0.4324 0.0104 0.973 - 109.2 178.6
14 OB8 OB9 2 0.4998 0.0139 0.959 - 92.46 86.17
13 0OB3 CL17 4 0.3783 0.0154 0.944 - 68.70 17.47
12 0B2 CL16 3 0.4810 0.0178 0.926 - 59.04 -41.57
11 0OB12 0OB19 2 0.6466 0.0232 0.903 - 59.61 -101.2
10 CL15 0B17 3 0.5959 0.0291 0.874 - 55.92 -157.1
9 CL12 CL13 7 0.5055 0.0356 0.838 - 47.14 -204.2
8 OB4 CL10 4 0.6653 0.0343 0.804 - 39.38 -243.6
7 OB1 0OB11 2 0.8240 0.0377 0.766 - 37.34 -281.0
6 CL8 OB16 5 0.7358 0.0465 0.720 - 36.39 -317.4
5 CL14 CL11 4 0.7437 0.0551 0.665 - 35.36 -352.7
4 CL7 0OB10 3 0.9625 0.0652 0.599 - 36.70 -389.4
3 CL6 CL5 9 0.8445 0.1044 0.495 5.98 40.46 -429.9
2 CL4 CL3 12 1.0032 0.1951 0.300 3.90 60.97 -490.8
1 CL2 CL9 19 1.0000 0.2999 0.000 0.00 56.27 -547.1

x 11 BEHGEES ISR
Table 11 Results of density linkage cluster analysis

K=3
Root-Mean-Square Total-Sample Standard Deviation = 1
NCL| Cluster Joined |FREQ| RMSSTD | SPRsQ | Rsq | ccc Flﬁfgmggi‘fw Maximumin | Density Cluster | ;e
18 | OB14 | OB15 2 0.2721 0.0041 | 0.996 - 25.959 14.9153 100.0 T
17 | CL18 | OB18 3 0.2759 0.0043 | 0.992 - 25.959 14.9153 100.0 -
16 | CL17 0OB3 4 0.3783 0.0154 | 0.976 - 0.341 0.1708 100.0 -
15| CL16 OB7 5 0.4476 0.0207 0.955 - 0.1398 0.0702 100.0 -
14 | CL15 OB6 6 0.4500 0.0117 | 0.944 - 0.1230 0.4969 100.0 -
13| OB9 | OB13 2 0.4969 0.0137 | 0.930 - 0.0702 0.0678 0.0727 -
12 | CL13 OB5 3 0.5114 0.0153 | 0.915 - 0.0565 0.0462 0.0727 -
11| CL14 | OB2 7 0.5055 0.0289 | 0.886 - 0.0356 0.0184 100.0 -
10 | CL11 | OB12 8 0.6086 0.0589 0.827 - 0.0061 0.00308 100.0 -
9 | CL10 | OB17 9 0.6714 0.0563 | 0.771 - 0.0038 0.00192 100.0 -
8 CL9 CL12 12 0.7693 0.1323 | 0.638 - 0.0037* 0.0727 100.0 -
7 CL8 OB19 | 13 0.7953 0.0600 | 0.578 - 0.0025 0.00132 100.0 -
6 CL7 OB4 14 0.8341 0.0808 | 0.498 - 0.0012 0.000603 100.0 -
5 CL6 OB16 | 15 0.8628 0.0765 | 0.421 - 0.0008 0.000396 100.0 -
4 CL5 OB8 16 0.8682 0.0492 | 0.372 - 0.0007 0.000370 100.0 -
3 CL4 OB1 17 0.9204 0.1248 0.247 | -1.4 0.0003 0.000168 100.0 -
2 CL3 OB11 | 18 0.9473 0.0944 | 0.153 [-0.74 0.002 0.000129 100.0 -
1 CL2 OB10 | 19 1.0000 0.1525 | 0.000 | 0.00 265E-7 0.000013 100.0 -
* indicates fusion of two modal or multimodal clusters 3 modal clusters have been formed.
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Figure. 11 Scree plot of density linkage cluster

analysis
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Figure. 12 Scree plot of two-stage density
linkage clustering
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Table 12 Results of two-stage density linkage clustering

K=3
Root-Mean-Square Total-Sample Standard Deviation = 1
Normalized | Maximum | Density
NCL | Cluster Joined |FREQ | RMSSTD | SPRSQ RSQ CCC Fusion in Each Cluster | Tie
Density Lesser Greater
18 OB14 | OBI5 2 0.2721 0.0041 0.996 - 25.959 14.9153 100.0 T
17 CL18 | OBIS 3 0.2759 0.0043 | 0.992 - 25.959 14.9153 100.0 -
16 CL17 OB3 4 0.3783 0.0154 | 0.976 - 0.341 0.1708 100.0 -
15 CL16 OB7 5 0.4476 0.0207 | 0.955 - 0.1398 0.0702 100.0 -
14 CL15 OB6 6 0.4500 0.0117 | 0.944 - 0.123 0.4969 100.0 -
13 OB9 | OBI3 2 0.4969 0.0137 | 0.930 - 0.0702 0.0678 0.0727 -
12 CL13 OB5 3 0.5114 0.0153 | 0.915 - 0.0565 0.0462 0.0727 -
11 CL14 OB2 7 0.5055 0.0289 | 0.886 - 0.0356 0.0184 100.0 -
10 CL11 | OBI2 8 0.6086 0.0589 | 0.827 - 0.0061 0.00308 100.0 -
9 CL10 | OBI17 9 0.6714 0.0563 | 0.771 - 0.0038 0.00192 100.0 -
8 CL9 OBI19 10 0.7299 0.0661 0.705 - 0.0025 0.00132 100.0 -
7 CLI12 OB4 4 0.6562 0.0427 | 0.662 - 0.0012 0.000603 | 0.0727 -
6 CL7 OBI16 5 0.7350 0.0483 | 0.614 - 0.0008 0.000396 | 0.0727 -
5 CL6 OB8 6 0.7693 0.0444 | 0.569 - 0.0007 0.000370 | 0.0727 -
4 CLS5 OB1 7 0.8225 0.0611 0.508 - 0.0003 0.000168 | 0.0727 -
3 CL4 OBI11 8 0.8726 0.0706 | 0.438 | 4.00 0.0002 0.000129 | 0.0727 -
2 CL3 OBI10 9 0.9407 0.0972 | 0.340 | 5.34 265E-7 0.000013 | 0.0727 -
1 CL8 CL2 19 1.0000 0.3403 | 0.000 | 0.00 0.0037 0.0727 100.0 -
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Table 13 Comparisons of all cluster analyses

ERE |EERF EEREAH AR

AL | B F1BE E: F3BE | eBr | Hitgee
Bk 9 2.3.6.7.14.15.18 5.8.9.13.17 1 10 |[4.11.12.16.19
SEREAEE| 4 2.3.6.7.14.15.18 8.9.12.19 4.5.13.16.17 | 1.10.11

ML | 3 2.3.6.7.14.15.18 4.5.89.12.13.16.17.19| 1.10.11 -

EKE | 4 2.3.6.7.12.14.15.18.19 4.5.8.9.13.16.17 1.11 10 -
A 9 2.3.6.7.14.15.18 5.8.9.13 12.19 1 |4.10.11.16.17
SErIELEE| 4 2.3.6.7.14.15.18 4.5.8.9.12.13.16.17.19 1.11 10 -
sk 8 2.3.6.7.14.15.18 5.8.9.12.13.19 1 10 4.11.16.17
L | 3 2.3.6.7.14.15.18 4.5.89.12.13.16.17.19| 1.10.11

MLE 3 2.3.6.7.14.15.18 45.89.12.13.16.17.19| 1.10.11 - -
FRE AR 9 2.3.6.7.12.14.15.17.18 5.9.13 1 10 | 4.8.11.16.19
gk | 2 | 2.3.6.7.12.14.15.17.18.19 | 1.4.5.8.9.10.11.13.16

FL[E4HEL 2.3.6.7.14.15.18 9
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Table 14 Comparisons of all cluster analyses before calibrating outlier
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13 Dendrogram of all cluster analyses
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Table 15 Results of disjoint cluster

analysis
Obs. Cluster Distance from Seed
1 1 2.0183
2 2 1.9748
3 2 1.4271
4 4 2.8063
5 4 1.6323
6 2 1.6981
7 2 1.9629
8 4 3.5450
9 4 2.3243
10 3 0.0000
11 I 2.0183
12 2 2.9974
13 4 1.7610
14 2 2.1426
15 2 1.9710
16 4 2.8240
17 4 2.3352
18 2 2.1924
19 2 3.4092
Criterion Based on Final Seeds = 0.6614
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Table 16 Summary of disjoint cluster analysis

Cluster | Frequency | feviion | Seed 1o Observation | Exceeded | Custer | Cluster Controids
I 2 0.8240 2.0183 - 4 3.8250
2 9 0.6857 3.4092 - g 3.4660
3 1 - 0.0000 - 1 4.5969
4 7 0.775 3.545 - 2 3.4660

17 SEEEMERY LR

Table 17 Distance between cluster centroids

Nearest Cluster 1 2 3 4
1 - 5.752904 4.596861 3.825016
2 5.752904 - 7.256442 3.466013
3 4.596861 7.256442 - 5.296459
4 3.825016 3.466013 5.296459 -

18 TR T & B G A

Table 18 Statistics summary of variables

Variable Total STD Within STD R-Square RSQ/(1-RSQ)
7KoR 1 0.79941 0.467459 0.87779
REA 1 0.92559 0.286073 0.400704
A 1 0.48017 0.807864 4.204639
S 1 0.58248 0.717261 2.536836
=%l 1 0.92633 0.284934 0.398473
THREEE 1 0.90899 0.311445 0.452317
4R 1 0.64704 0.651114 1.866268
] 1 0.19356 0.968779 31.02949
COD 1 0.45184 0.829864 4.877642
BTl 1 1.05795 0.067281 0.072134
it Za 1 0.35708 0.893747 8.411469
AR 1 0.88224 0.351384 0.541745
OVER-ALL 1 0.73231 0.5531 1.237639
Pseudo F Statistic = 6.19
19 FRRHTEER
Table 19 Results of univariate analysis
Dependent Variable -- 7KJ&
Source DF Sum of Squares | Mean Square F Value Pr>F R-Square
Model 3 8.4143 2.8048 4.39 0.0209 0.4675
Error 15 9.5857 0.6390 - - -
Corrected Total 18 18 - - - -
Dependent Variable -- A%,
Source DF Sum of Squares | Mean Square | F Value Pr>F R-Square
Model 3 5.1493 1.7164 2 0.1568 0.2861
Error 15 12.8507 0.8567 - - -
Corrected Total 18 18 - - - -
Dependent Variable - &% [E i
Source DF Sum of Squares | Mean Square F Value Pr>F R-Square
Model 3 14.5415 4.8472 21.02 <.0001 0.8079
Error 15 3.4585 0.2306 - - -
Corrected Total 18 18 - - - -
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Table 19 Results of univariate analysis (continue)

Dependent Variable -- J&&

Source DF Sum of Squares | Mean Square | F Value Pr>F R-Square
Model 3 12.9107 4.3036 12.68 0.0002 0.7173
Error 15 5.0893 0.3393 - - -
Corrected Total 18 18 - - - -
Dependent Variable -- &5
Source DF Sum of Squares | Mean Square | F Value Pr>F R-Square
Model 3 5.1288 1.7096 1.99 0.1585 0.2849
Error 15 12.8712 0.8581 - - -
Corrected Total 18 18 - - - -
Dependent Variable -- {5 E&ES
Source DF Sum of Squares | Mean Square | F Value Pr>F R-Square
Model 3 5.6060 1.8687 2.26 0.1232 0.3114
Error 15 12.3940 0.8263 - - -
Corrected Total 18 18 - - - -
Dependent Variable -- 421z
Source DF Sum of Squares | Mean Square | F Value Pr>F R-Square
Model 3 11.7201 3.9067 9.33 0.0010 0.6511
Error 15 6.2799 0.4187 - - -
Corrected Total 18 18 - - - -
Dependent Variable -- iz ES
Source DF Sum of Squares | Mean Square | F Value Pr>F R-Square
Model 3 17.4380 5.8127 155.15 | <.0001 0.9688
Error 15 0.5620 0.0375 - - -
Corrected Total 18 18 - - - -
Dependent Variable -- COD
Source DF Sum of Squares | Mean Square | F Value Pr>F R-Square
Model 3 14.9375 4.9792 24.39 <.0001 0.8299
Error 15 3.0625 0.2042 - - -
Corrected Total 18 18 - - - -
Dependent Variable - ##
Source DF Sum of Squares | Mean Square | F Value Pr>F R-Square
Model 3 1.2111 0.4037 0.36 0.7823 0.0673
Error 15 16.7889 1.1193 - - -
Corrected Total 18 18 - - - -
Dependent Variable - #%%Za
Source DF Sum of Squares | Mean Square F Value Pr>F R-Square
Model 3 16.0874 5.3625 42.06 <.0001 0.8937
Error 15 1.9126 0.1275 - - -
Corrected Total 18 18 - - - -
Dependent Variable -- FEHH &
Source DF Sum of Squares | Mean Square | F Value Pr>F R-Square
Model 3 6.3249 2.1083 2.71 0.0822 0.3514
Error 15 11.6751 0.7783 - - -
Corrected Total 18 18 - - - -
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T2 BHEZPHHEL

Table 20 Cluster means in all clusters

Cluster KR BE T E R Bii]ica A T EREE
1 0.3817208 -0.5738864 1.3741251 2.0493125 0.8873410 -1.2283330
2 -0.6927525 -0.3821306 -0.8056040 -0.5680766 -0.5205734 0.4548411
3 0.4514582 -0.1180826 2.0090149 1.2641244 0.1419746 -0.7899377
4 0.7171247 0.6721472 0.3561673 -0.0357229 0.3955006 -0.1209952
Cluster gk TR B cop 5 HEekZHa BEWE
1 0.3575399 0.0642514 1.7759880 0.2676650 1.8922984 0.3064300
2 -0.7879840 -0.3963670 -0.8076375 0.0120665 -0.7868589 0.5177704
3 1.6301986 3.9964210 1.4148517 -1.0227202 1.7332449 -0.1922818
4 0.6780825 -0.0796601 0.3288443 0.0541130 0.2234126 -0.7257875

#£21 EHIBBEEEERY
HIER LR

Table 21 Comparisons of univariate

%22 HERIBHEFE TGS R Z bR

Table 22 Comparisons between

discriminant and cluster analysis

analysis between discriminant and Cluster TSI

. 1 2 3 Total

cluster analysis 0 1 1 5
. R’ 0 5.26 526 | 10.53
K e | pEwEE oo s s |-
4R 0.7159 0.6511 0 11.11 | 11.11 -

KR 0.4901 0.4675 1 8 0 9
@Eﬂrg 04631 03514 5 5.26 42.11 0 47.37
BT EEE | 04438 0.8079 11.11 | 88.89 0 -
COD 0.3538 0.8299 100 | 88.89 0 -

= 03178 0.2849 0 0 1 1
TR 0.2788 0.8937 3 0 0 526 | 526
=y 0.1965 0.2861 0 0 100 -

BE 0.1526 0.7173 0 0 11.11 -

| OhlREE 0.1163 0.9688 0 0 7 7
W 0.1011 03114 4 0 0 36.84 | 36.84

3 0.0056 0.0673 8 8 717038 -

EHR NS RE —HBES TSI HR g 1 5 5 5
B o TSR DU R B s A G R T Tol 556 [ 4737 | 4737 | 100
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