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* **
*
* %
**k*
( 99 4 8
91 7
(Data Mining)
(Data Mining)
(Database)

(Patterns)

*k*

80%

(Data Warehouse)

(Associations)
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(Changes) (Anomalies and Significant Structures)
(Han, 1999)
(Hand, 1998)
(Classification) (Trend analysis) (Clustering)
(Association) (Sequence Pattern) (Berry

and Linoff, 1997; Fu, 1997)

(Bartlett's test)
(test of homogeneity of error)
(combined analysis of variance)
(randomized complete block design)

(Data Mining)

Cabenaet a. (1997)
Berry and Linoff (1997)

Fayyad et a. (1996)
(knowledge discovery in database, KDD) Fayyad et al. (1996)
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Fayyad et al. (1996)

Glymour
1
2. (Acquisition)
3. (integration and checking)
4. (Data cleaning)
5. (Model and hypothesis development)
6.
7. (Testing and verification)
8. (Interpretation and use)
(IBM, 1998)

(Chung and Gray, 1999)
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3% 5F 44 #EFW 48 et W

e iZE
it
t%ij [Hm ] P ] [ﬂ#ﬁi |

IBM (1998)
1.
2,
3.
« ) (square root transformation)
Y =X
( ) (|l ograamnsthoi mati on)

Y=log. X X 0 Y =log(X +1)
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Y =log(X +C)
( ) (ama@uwilsdror mati on)
Y =sintyX
( ) (reciamrsd @almati on)
=%
1985 1986
Lemhi Norgold Russet Burbank White Rose Cardinal
1985 1986 1985
Bartlett’s test
()
D
(Normality) (2) (Homogeneous)

3)

B=[Nxlog,(S?)- 3V, log,(S7)]/C ®

i=1
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K
Nzgm
core gl Ly
3k-) v N
k=4 ( )
=20 S
S (k ) i=1..4
k
S=>VvS’/N
i=1
B Xza,(k—l)
B < X% (k-1) H,
1) (2) 3) 4) (5) (6)
Lemhi 16.7000( 13.4000| 19.0000( 20.6000| 25.9000( 20.5000
Norgold 15.0000( 21.2000| 14.3000( 15.2000f 17.1000( 8.9000
Russet Burbank 19.3000( 15.1000[ 14.7000| 13.6000{ 12.4000| 13.7000
White Rose 17.5000( 19.2000| 23.4000| 29.3000( 26.8000| 18.3000
1985 Cardinal 27.3000| 29.6000( 18.8000| 24.5000( 22.3000| 18.2000
Lemhi 9.5100| 8.2800f 8.0200| 8.1600( 9.0400| 7.3000
Norgold 6.2200( 6.5600( 5.5000| 5.6000( 7.3800( 4.7800
Russet Burbank 8.0000| 8.1800| 6.4000f 6.6600] 5.3000( 7.6400
White Rose 14.2400( 13.3200| 14.0000( 12.0800| 10.8800( 12.6000
Cardinal 13.9600( 12.7800| 11.3600( 12.4200| 11.7800( 8.0000
Lemhi 18.5000( 18.3000( 19.8000| 21.0000{ 17.2000( 17.5000
Norgold 12.2000( 11.1000{ 11.3000| 11.5000{ 11.2000| 12.1000
Russet Burbank 15.8000( 11.7000| 14.3000( 10.6000| 13.7000( 10.9000
White Rose 21.5000| 24.2000( 21.3000| 17.8000| 18.2000| 20.2000
Cardinal 5.5000| 24.3000| 23.5000( 18.7000| 20.4000( 20.3000
1986 Lemhi 9.2000| 17.2000| 10.7000{ 10.8000| 12.5000( 16.1000
Norgold 17.8000( 15.1000| 17.0000( 17.0000| 17.7000( 17.5000
Russet Burbank 6.8000| 12.6000( 12.6000| 12.6000| 11.9000| 10.8000
White Rose 23.2000| 21.0000{ 21.0000| 21.8000| 21.3000( 24.2000
Cardinal 19.2000f 2.5000( 22.5000| 20.3000{ 21.2000( 19.3000

Bartlett's test statistic = 5.44 < ;52 -

not significant for o .05
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Bartlett's test

Xj = 4+@ + By, +7, + (P7)y + Eijk (2
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Xijk = M+ ay + ¢ + By, + 7 +(at)y +(97) +(2d7) iy + &g )

&,
Biyj

(a7)
(47)
(ag7)

Ehiijk

(Bartlett's test)
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1985 (ANOVA)
SOURCE DF SS MS F
VARIETY 4 378.2053 94.5513 5.653654
BLOCK 5 86.0080 17.2016 1.028562
ERROR 20 334.4787 16.7239
TOTAL 29 798.6920
** CV=21.4559%
VARIETY MEAN DIFFERENCE
Cardinal (5) 23.4500
White Rose 4 22.4167 (1.0333
Lemhi (2) 19.3500 |4.1000 3.0667
Norgold 2) 15.2833 |8.1667 7.1333 A 4.0667
Russet Burbank (3) 14.8000 |8.6500 7.6167 A 45500 0.4833
*A’ represent different significantly
1985 (ANOVA)
SOURCE DF SS MS F
VARIETY 4 211.5057 52.8764 41.126793
BLOCK 5 16.2941 3.2588 2.534680
ERROR 20 25.7139 1.2857
TOTAL 29 253.5136
*»*CV=12.3271%
VARIETY MEAN DIFFERENCE
Cardinal (4) 12.8533
White Rose (5) | 11.7167 |1.1367
Lemhi (2) 8.3850 |4.4683 3.3317 A
Norgold 3 7.0300 |5.8233 4.6867 A 1.3550
Russet Burbank (2) 6.0067 (6.8467 57100 A 23783 A 1.0233

*A’ represent different significantly
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1986 (ANOVA)
SOURCE DF SS MS F
VARIETY 4 530.2580 132.5645 43.362828
BLOCK 5 36.1147 7.2229 2.362675
ERROR 20 61.1420 3.0571
TOTAL 29 627.5147
*CV=10.1931%
VARIETY MEAN DIFFERENCE
Cardina (5) 22.1167
White Rose (4) 20.5333 |1.5833
Lemhi (2) 18.7167 (3.4000 A 1.8167
Norgold (3) 12.8333 |9.2833 A 7.7000 A 58833 A
Russet Burbank (2) 1.5667 [10.5500 A 8.9667 A 7.1500 A 1.2667
*A’ represent different significantly
1986 (ANOVA)
SOURCE DF SS MS F
VARIETY 4 553.6153 138.4038 29.104358
BLOCK 5 18.9497 3.7899 0.796969
ERROR 20 95.1087 4.7554
TOTAL 29 667.6737
*CV=13.2780%
VARIETY MEAN DIFFERENCE
White Rose (4) 22.1833
Cardinal (5) 20.0333 |2.1500
Norgold (2) 16.4333 |5.7500 A 3.6000 A
Lemhi (1) 12.7500 [9.4333 A 7.2833 A 3.6833 A
Russet Burbank (3) 10.7167 |11.4667 A 9.3167 A 57167 A 2.0333

*A’ represent different significantly

Bartlett's homogeneity test

B=33.5972

P(11.341)=0.01 P(7.815)=0.05 P(9.837)=0.02
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( ) (Sqgquare root transformation)
Y =+/X
1985
SOURCE DF SS MS F
VARIETY 4 5.0219 1.2555 5.842236
BLOCK 5 1.1289 0.2258 1.050625
ERROR 20 4.2979 0.2149
TOTAL 29 10.4486

*CV=10.7166%

1985
SOURCE DF ss MS F
VARIETY 4 5.7181 1.4295 40.652257
BLOCK 5 0.4361 0.0872 2.480367
ERROR 20 0.7033 0.0352
TOTAL 29 6.8576
** CV=6.2613%
1986
SOURCE DF ss MS F
VARIETY 4 8.1182 2.0295 48.570476
BLOCK 5 0.4905 0.0981 2.347878
ERROR 20 0.8357 0.0418
TOTAL 29 9.4444

** CV=4.9815%
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1986

SOURCE DF SS MS F

VARIETY 4 8.9048 2.2262 25.928787
BLOCK 5 0.4314 0.0863 1.004969
ERROR 20 1.7172 0.0859
TOTAL 29 11.0534

*»* CV=7.3129%
Bartlett B=21.0771

P(11.341)=0.01 P(7.815)=0.05 P(9.837)=0.02

) (Logaminshh mirenat i on)
X Y =log, X
1985
SOURCE DF SS MS F
VARIETY 4 1.0986 0.2747 5.822287
BLOCK 5 0.2519 0.0504 1.067857
ERROR 20 0.2519 0.0504 1.067857
TOTAL 29 2.2940
** CV=7.4631%
1985
SOURCE DF SS MS F
VARIETY 4 2.5533 0.6383 37.779556
BLOCK 5 0.1966 0.0393 2.327372
ERROR 20 0.3379 0.0169
TOTAL 29 3.0878

** CV=5.9949%
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1986
SOURCE DF SS MS F
VARIETY 4 2.0305 0.5076 51.774984
BLOCK 5 0.1112 0.0222 2.267723
ERROR 20 0.1961 0.0098
TOTAL 29 2.3377
** CV=3.5307%
1986
SOURCE DF SS MS F
VARIETY 4 2.3735 0.5934 22.208429
BLOCK 5 0.1638 0.0328 1.226242
ERROR 20 0.5344 0.0267
TOTAL 29 3.0717

** CV=5.9409%

Bartlett B=12.7354

P(11.341)=0.01 P(7.815)=0.05 P(9.837)=0.02

( ) (reciamprsd @almat i on)

X Y:%(

1985
SOURCE DF SS MS F
VARIETY 4 0.0036 0.0009 5.055236
BLOCK 5 0.0010 0.0002 1.083186
ERROR 20 0.0036 0.0002
TOTAL 29 0.0082

**CV=23.6124%
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1985
SOURCE DF SS MS F
VARIETY 4 0.0352 0.0088 27.756965
BLOCK 5 0.0029 0.0006 1.840458
ERROR 20 0.0063 0.0003
TOTAL 29 0.0445
** CV=14.7942%
1986
SOURCE DF SS MS F
VARIETY 4 0.0084 0.0021 49.927660
BLOCK 5 0.0004 0.0001 1.947435
ERROR 20 0.0008 0.0000
TOTAL 29 0.0097
*»* CV=10.3159%
1986
SOURCE DF SS MS F
VARIETY 4 0.0118 0.0030 14.605807
BLOCK 5 0.0016 0.0003 1.591058
ERROR 20 0.0041 0.0002
TOTAL 29 0.0175
** CV=21.1120%
Bartlett B=17.3597

P(11.341)=0.01 P(7.815)=0.05 P(9.837)=0.02

Cox-Box
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(correlation coefficient) (weight)

1985 1986
(07910 0 0 0 0 0 ]
0 04651 O 0 0 0
wwie O 0 08081 O 0 0
0 0 0 07371 O 0
0 0 0 0 07037 O
0 0 0 0 0  0.7909]
1985 1986
(05976 O 0 0 0 0 ]
0 07702 O 0 0 0
wwae O 0 0862 0 0 0
0 0 0 0699 0 0
0 0 0 0 07807 O
0 0 0 0 0  0.6190]
Y741 1985
Y742 1985
Y751 1986

Y752 1986
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(Y741xWW1,Y 742xINV (WW?2))
@ @ (©)] ()] ®) (6)
Lemhi 15.9136 | 10.7504 | 9.3669 | 11.6588 | 11.5793 | 11.7932
Norgold 10.4082 | 8.5172 6.4237 8.0011 9.4530 7.7221
Russet Burbank 13.3868 | 10.6206 7.4748 9.5156 6.7887 12.3424
White Rose 23.8286 | 17.2942 | 16.3513 | 17.2596 | 13.9362 | 20.3554
1985 Cardinal 23.3601 | 16.5930 | 13.2679 | 17.7453 | 15.0890 | 12.9240
Lemhi 13.2097 | 6.2323 | 15.3539 | 15.1842 | 18.2258 | 16.2134
Norgold 11.8650 | 9.8601 | 11.5558 | 11.2039 | 12.0332 | 7.0390
Russet Burbank 15.2663 7.0230 11.8791 | 10.0245 8.7258 10.8353
White Rose 13.8425 8.9299 18.9095 | 21.5970 | 18.8592 | 14.4735
Cardinal 21.5943 | 13.7670 | 15.1922 | 18.0589 | 15.6925 | 14.3944
Note INV (WW2) means the inverse matrix of WW2
1985
Y741*WW1
SOURCE DF SS MS F
VARIETY 4 194.9210 48.7302 6.364062
BLOCK 5 139.5517 27.9103 3.645030
ERROR 20 153.1420 7.6571
TOTAL 29 487.6147
** CV=20.3946%
1985
Y 742* INV (WW2)
SOURCE DF SS MS F
VARIETY 4 420.8383 105.2096 33.708398
BLOCK 5 138.9878 27.7976 8.906141
ERROR 20 62.4234 3.1212
TOTAL 29 622.2494

** CV=13.5995%
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Y751
SOURCE DF SS MS F
VARIETY 4 530.2580 132.5645 43.362828
BLOCK 5 36.1147 7.2229 2.362675
ERROR 20 61.1420 3.0571
TOTAL 29 627.5147
*CV=10.1931%
Y 752
SOURCE DF SS MS F
VARIETY 4 553.6153 138.4038 29.104358
BLOCK 5 18.9497 3.7899 0.796969
ERROR 20 95.1087 4.7554
TOTAL 29 667.6737

*CV=13.2780%

Bartlett's homogeneity test:

Bartlett B=5.7775

P(11.341)=0.01 P(7.815)=0.05 P(9.837)=0.02

1985

Bartlett B 5.778

1 Ww2
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SOURCE DF SS F Pr>F
MODEL 39 2446.04531217 13.96 0.0001
LOC 3 414.87206075 30.78 0.0001
BLOCK (LOC) 20 334.31477964 3.72 0.0001
TREAT 4 1397.36742804 77.75 0.0001
LOC*TREAT 12 299.49104374 5.55 0.0001
ERROR 80 359.45794482
TOTAL 119 2805.50325700
SOURCE DF SS F Pr>F
MODEL 39 2446.04531217 13.96 0.0001
YEAR 1 407.76487290 90.75 0.0001
LOC 1 6.79209259 151 0.2225
BLOCK (YEAR*LOC) 21 334.62987490 3.55 0.0001
TREAT 4 1397.36742804 77.75 0.0001
YEAR*TREAT 4 47.67015138 2.65 0.0390
LOC*TREAT 4 139.47079918 7.76 0.0001
YEAR*LOC*TREAT 4 112.35009318 6.25 0.0002
ERROR 80 359.45794482
TOTAL 119 2805.50325700

Duncan
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Duncan Grouping Mean N TREAT
A 19.222 24 4) White Rose
A 18.974 24 (5) Condinal
B 14.346 24 (1) Lemhi
C 11.899 24 2) Norgold
C 11.174 24 3) Russet Burbank

Means with the same letter are not significantly different.

WhiteRose  Cardina
White Rose
Norgold  Russet Burbank
Norgold  Russet Burbank

Cardina
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1999 3
1989
SAS 1989 9
2001 4

2000

¢ )

OPTION PAGENO=1 LINESIZE=64;
DATA CAQVB;
INFILE "B:\CAOQVB.1"
INPUT LOC $ TREAT $BLOCK $ OBS @@;
PROC GLM;
CLASSLOC TREAT BLOCK;
MODEL OBS=LOC BLOCK(LOC) TREAT LOC*TREAT/SS],
MEANS TREAT/DUNCAN;
RUN;

¢ )

OPTION PAGENO=1 LINESIZE=64;
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DATA CAQVB,;
INFILE "B:\CAQVB.2",

INPUT YEAR $LOC $ TREAT $ BLOCK $ OBS @@;
PROC GLM;

CLASSYEAR LOC TREAT BLOCK;

MODEL OBS=YEAR LOC BLOCK(YEAR LOC) TREAT
YEAR*TREAT LOC*TREAT

YEAR*LOC*TREAT;
MEANS TREAT/DUNCAN;
RUN;

Non-homogeneity Data Transformation in
Data Mining - An Example for
Combined Analysis of Variance

CHiH-Ming CHIANG*, SunG-SHuN WENG**, Te-Hsin LIANG***

*|nstitute of Agronomy, National Taiwan University
** |nformation Management Department, Fu-Jen Catholic University

*** Department of Satistics and Information Science, Fu-Jen Catholic University

ABSTRACT

For final conclusion of plant breeding and cultural method improvement research, the same experiment
where usually replicated within the same space or same time constraint in consecutive years specified in the
research. Before the combined analysis of variance where applied for the significant test of mean and the
estimation of treatment effect in different zone or years, those replicated data must be checked for homogeneity.

If the error variance for different experiment where not homogenous, data must be properly transformed before
combining.

Keywords: combined analysis of variance, test of homogeneity of error, data transformation
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