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Analysis of Multivariate System Using Mahalanobis Taguchi System
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Mahalanobis Taguchi System (MTS) is a pattern information technology, which has been used in different diagnostic applica-

tions to make quantitative decisions by constructing a multivariate measurement scale using data analytic methods without any
assumption regarding statistical distribution. The MTS performs Taguchi’s fractional factorial design based on the Mahahlanobis
Distance (MS) as a performance metric. In this work, MTS is used for analyzing Wisconsin Breast Cancer data which has ten
attributes. Ten different tests are conducted for the data to determine if the patient has cancer or not. Also, MTS is used for
reducing the number of test to define the relationship between each attribute and diagnosis result. The accuracy of diagnosis

is compare with two different previous research.
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<Table 1> Wisconsin Breast Cancer2] Z{Al €51} Data SEl
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Wisconsin Breast Cancer Datay <X 1>3 & &
Q
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Altribute Domain o} B d7E= Matlabe] Random Number A37]1E o]&
1. Clump Thickness 1-10 o RE dolEH e /AT Y= 683 Mol dolg =
2. Uniformity of Cell Size 1-10 NA Qdlel 3pulelEE A stdth, HAdg doly
3. Uniformity of Cell Shape 1-10 ZdA ooz v o] Eﬂ(lltﬂ o] E{)g} ¢to] ol
4. Marginal Adhesion 1-10 Aoz kA do]E(19do] E)EF3te] MTSY ARk
5. Single Epithelial Cell Size 1-10 283 mAA} 1202 B st
6. Bare Nuclei 1-10
7. Bland Chromatin 1-10 39 MTS7|E2| X._‘|7H
8. Normal Nucleoli 1-10
?. Mitoses 1o WA g HolHE 4 () °l83te] general-
10. Class 2 for Benign, 4 for Malignant izationI A S FH3FATE TS relation Matrix 2} Correla-
<Table 2> HATEI H|IHAIES DIt eH|A He|
Uniformity | Uniformit . Single
o |Sume o car” | o car” | Mo | eotheta | gt | B | Mt o | oss| 0
Size Shape Cell Size

1 5 1 1 3 | 4 1 3 2 1 2 1754

2 5 1 2 10 4 5 2 1 1 2 1.608

3 1 1 1 1 2 1 2 1 1 2 0.572

4 1 1 1 1 2 5 1 1 1 2 1.635

5 5 1 1 6 3 1 1 1 1 2 0.847

6 5 1 1 1 2 1 2 2 1 2 0.844

7 3 1 1 1 2 1 3 1 1 2 0.395

8 4 1 2 1 2 1 3 1 1 2 0.444

9 5 i 1 1 2 1 1 1 1 2 0.383

10 5 1 1 1 2 2 2 1 1 2 0.941

11 4 1 3 3 2 1 1 1 1 2 1.895

12 5 2 2 2 2 1 1 1 2 2 0.436

13 3 1 1 3 2 1 1 1 1 2 0.436

14 5 1 3 1 2 1 2 1 1 2 0.888

15 5 1 1 1 2 1 2 2 1 2 0.844

16 1 1 1 2 2 1 3 1 1 2 0.855

17 1 3 1 1 2 1 2 2 1 2 1.681

18 4 2 1 1 2 2 3 1 1 2 1.039

19 5 1 1 1 2 1 1 1 1 2 0.470

20 10 10 8 10 6 5 10 3 1 4 75.8

21 10 10 10 7 9 10 7 10 10 4 333

22 7 9 4 10 10 3 5 3 3 4 71.82

23 5 10 10 8 5 5 7 10 1 4 119.5

24 5 5 5 2 5 10 4 3 1 4 28.76

25 8 6 5 4 3 10 6 1 1 4 33.5

26 8 4 4 1 2 9 3 3 1 4 19.76

27 4 2 3 5 3 8 7 6 1 4 43.02

28 6 1 3 1 4 5 5 10 1 4 85.88

29 10 4 7 2 2 8 6 1 1 4 28.15

30 9 5 8 L] 2 3 2 1 5 4 43.34
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Size of Data Set Accuracy
[ 30 data set 95.9%
40 data set 96.3%
50 data set 96.4%

4. Optimization
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24 B - ¥
<E 4 L12 X3 dj¥Ee} SN |
. .. | Unifor .
Uniformity| . Single
. mity of| Marginal o Bare Bland Normal . N .
Clump Thickness| of .Cell Cell | Adhesion Ep:the_hal Nuclei |Chromatin| Nucleofi Mitoses SN Ratio
Size Cell Size
Shape
1 1 1 1 1 1 1 1 1 1 1 1 316
2 1 1 1 1 1 2 2 2 2 2 2 16.45
3 1 1 2 2 2 1 1 1 2 2 2 31.12
4 1 2 1 2 2 1 2 2 1 1 2 20.11
5 1 2 2 l 2 2 1 2 1 2 1 13.9
6 1 2 2 2 1 2 2 1 2 1 1 16.07
7 2 1 2 2 1 1 2 2 1 2 1 18.27
8 2 1 2 1 2 2 2 1 1 1 2 26.06
9 2 1 1 2 2 2 1 2 2 I 1 26.18
10 2 2 2 1 1 1 1 2 2 1 2 7.24
11 2 2 1 2 1 2 1 1 1 2 2 26.52
12 2 2 1 1 2 1 2 1 2 2 1 29.79
<H 5> SN d|9| &F™+ 23} and Gain
Clump Uniformity of | Uniformity of | Marginal | Single Epithelial | Bare Bland Normal Mitoses
Thickness Cell Size Cell Shape | Adhesion Cell Size Nuclei | Chromatin { Nucleoli

Used 129.3 149.7 150.7 125.0 116.2 138.1 136.6 161.2 136.5
Unused 134.1 113.6 1127 1383 147.2 125.2 126.7 102.2 126.9
Gain -4.8 36.04 38 -13.2 -31 12.96 9.82 59 9.6
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<Table 6> Compare to different approach

Researcher No. of Test data Accuracy
Wolberg[9] 369data set 93.5%
Zhang[10] 369data set 93.7%

This research 30data set 95.9%
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