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Table S1  OA32(231) matrix 

Column No. 


1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Run No.
f1
f2
f3
f4
f5
f6
f7
f8
f9
f10
f11
f12
f13
f14
f15
f16
f17
f18
f19
f20
f21 
f22
f23
f24
f25
f26
f27
f28
f29
f30
f31

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2

4
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
1
1
1
1
1
1
1
1

5
1
1
1
2
2
2
2
1
1
1
1
2
2
2
2
1
1
1
1
2
2
2
2
1
1
1
1
2
2
2
2

6
1
1
1
2
2
2
2
1
1
1
1
2
2
2
2
2
2
2
2
1
1
1
1
2
2
2
2
1
1
1
1

7
1
1
1
2
2
2
2
2
2
2
2
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
1
1
1
1

8
1
1
1
2
2
2
2
2
2
2
2
1
1
1
1
2
2
2
2
1
1
1
1
1
1
1
1
2
2
2
2

9
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2

10
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1

11
1
2
2
1
1
2
2
2
2
1
1
2
2
1
1
1
1
2
2
1
1
2
2
2
2
1
1
2
2
1
1

12
1
2
2
1
1
2
2
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
1
1
2
2
1
1
2
2

13
1
2
2
2
2
1
1
1
1
2
2
2
2
1
1
1
1
2
2
2
2
1
1
1
1
2
2
2
2
1
1

14
1
2
2
2
2
1
1
1
1
2
2
2
2
1
1
2
2
1
1
1
1
2
2
2
2
1
1
1
1
2
2

15
1
2
2
2
2
1
1
2
2
1
1
1
1
2
2
1
1
2
2
2
2
1
1
2
2
1
1
1
1
2
2

16
1
2
2
2
2
1
1
2
2
1
1
1
1
2
2
2
2
1
1
1
1
2
2
1
1
2
2
2
2
1
1

17
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

18
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1

19
2
1
2
1
2
1
2
2
1
2
1
2
1
2
1
1
2
1
2
1
2
1
2
2
1
2
1
2
1
2
1

20
2
1
2
1
2
1
2
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
1
2
1
2
1
2
1
2

21
2
1
2
2
1
2
1
1
2
1
2
2
1
2
1
1
2
1
2
2
1
2
1
1
2
1
2
2
1
2
1

22
2
1
2
2
1
2
1
1
2
1
2
2
1
2
1
2
1
2
1
1
2
1
2
2
1
2
1
1
2
1
2

23
2
1
2
2
1
2
1
2
1
2
1
1
2
1
2
1
2
1
2
2
1
2
1
2
1
2
1
1
2
1
2

24
2
1
2
2
1
2
1
2
1
2
1
1
2
1
2
2
1
2
1
1
2
1
2
1
2
1
2
2
1
2
1

25
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1

26
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2

27
2
2
1
1
2
2
1
2
1
1
2
2
1
1
2
1
2
2
1
1
2
2
1
2
1
1
2
2
1
1
2

28
2
2
1
1
2
2
1
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
1
2
2
1
1
2
2
1

29
2
2
1
2
1
1
2
1
2
2
1
2
1
1
2
1
2
2
1
2
1
1
2
1
2
2
1
2
1
1
2

30
2
2
1
2
1
1
2
1
2
2
1
2
1
1
2
2
1
1
2
1
2
2
1
2
1
1
2
1
2
2
1

31
2
2
1
2
1
1
2
2
1
1
2
1
2
2
1
1
2
2
1
2
1
1
2
2
1
1
2
1
2
2
1

32
2
2
1
2
1
1
2
2
1
1
2
1
2
2
1
2
1
1
2
1
2
2
1
1
2
2
1
2
1
1
2

The basic columns are f1, f2, f4, f8 and f16. The other columns are constructed according to the following equations: f3 = f1 + (f2 – 1); f5 = f1 + (f4 – 1); f6 = f2 + (f4 – 1); f7 = f1 + (f2 – 1) + (f4 – 1); f9 = f1 + (f8 – 1); f10 = f2 + (f8 – 1); f11 = f1 + (f2 – 1) + (f8 – 1); f12 = f4 + (f8 – 1); f13 = f1 + (f4 – 1) + (f8 – 1); f14 = f2 + (f4 – 1) + (f8 – 1); f15 = f1 + (f2 – 1) + (f4 – 1) + (f8 – 1); f17 = f1  + (f16 – 1); f18 = f2  + (f16 – 1); f19 = f1 + (f2 – 1) + (f16 – 1); f20 = f4 + (f16 – 1); f21 = f1 + (f4 – 1) + (f16 – 1); f22 = f2 + (f4 – 1) + (f16 – 1); f23 = f1 + (f2 – 1) + (f4 – 1)+ (f16 – 1); f24 = f8 + (f16 – 1); f25 = f1 + (f8 – 1) + (f16 – 1); f26 = f2 + (f8 – 1) + (f16 – 1); f27 = f1 + (f2 – 1) + (f8 – 1) + (f16 – 1); f28 = f4 + (f8 – 1) + (f16 – 1); f29 = f1 + (f4 – 1) + (f8 – 1) + (f16 – 1); f30 = f2 + (f4 – 1) + (f8 – 1) + (f16 – 1); f31 = f1 + (f2 – 1)+ (f4 – 1) + (f8 – 1) + (f16 – 1);

 Table S2  OA32(41(228) matrix with experimental results

Column No.
Recovery


1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
(%)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
79.7

2
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
85.2

3
1
1
1
1
1
2
2
2
2
2
2
2
2
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
90.5

4
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
1
1
1
1
1
1
1
1
93.4

5
1
2
2
2
2
1
1
1
1
2
2
2
2
1
1
1
1
2
2
2
2
1
1
1
1
2
2
2
2
76.2

6
1
2
2
2
2
1
1
1
1
2
2
2
2
2
2
2
2
1
1
1
1
2
2
2
2
1
1
1
1
87

7
1
2
2
2
2
2
2
2
2
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
1
1
1
1
97.3

8
1
2
2
2
2
2
2
2
2
1
1
1
1
2
2
2
2
1
1
1
1
1
1
1
1
2
2
2
2
101.1

9
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
80.1

10
2
1
1
2
2
1
1
2
2
1
1
2
2
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
78.1

11
2
1
1
2
2
2
2
1
1
2
2
1
1
1
1
2
2
1
1
2
2
2
2
1
1
2
2
1
1
65.7

12
2
1
1
2
2
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
1
1
2
2
1
1
2
2
79.4

13
2
2
2
1
1
1
1
2
2
2
2
1
1
1
1
2
2
2
2
1
1
1
1
2
2
2
2
1
1
77.8

14
2
2
2
1
1
1
1
2
2
2
2
1
1
2
2
1
1
1
1
2
2
2
2
1
1
1
1
2
2
82.3

15
2
2
2
1
1
2
2
1
1
1
1
2
2
1
1
2
2
2
2
1
1
2
2
1
1
1
1
2
2
75.5

16
2
2
2
1
1
2
2
1
1
1
1
2
2
2
2
1
1
1
1
2
2
1
1
2
2
2
2
1
1
80.8

17
3
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
82

18
3
1
2
1
2
1
2
1
2
1
2
1
2
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
78.2

19
3
1
2
1
2
2
1
2
1
2
1
2
1
1
2
1
2
1
2
1
2
2
1
2
1
2
1
2
1
88.8

20
3
1
2
1
2
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
1
2
1
2
1
2
1
2
100.9

21
3
2
1
2
1
1
2
1
2
2
1
2
1
1
2
1
2
2
1
2
1
1
2
1
2
2
1
2
1
84

22
3
2
1
2
1
1
2
1
2
2
1
2
1
2
1
2
1
1
2
1
2
2
1
2
1
1
2
1
2
82.2

23
3
2
1
2
1
2
1
2
1
1
2
1
2
1
2
1
2
2
1
2
1
2
1
2
1
1
2
1
2
100.4

24
3
2
1
2
1
2
1
2
1
1
2
1
2
2
1
2
1
1
2
1
2
1
2
1
2
2
1
2
1
101.2

25
4
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
80.1

26
4
1
2
2
1
1
2
2
1
1
2
2
1
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
77.5

27
4
1
2
2
1
2
1
1
2
2
1
1
2
1
2
2
1
1
2
2
1
2
1
1
2
2
1
1
2
77.1

28
4
1
2
2
1
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
1
2
2
1
1
2
2
1
78

29
4
2
1
1
2
1
2
2
1
2
1
1
2
1
2
2
1
2
1
1
2
1
2
2
1
2
1
1
2
77.8

30
4
2
1
1
2
1
2
2
1
2
1
1
2
2
1
1
2
1
2
2
1
2
1
1
2
1
2
2
1
79.2

31
4
2
1
1
2
2
1
1
2
1
2
2
1
1
2
2
1
2
1
1
2
2
1
1
2
1
2
2
1
82.5

32
4
2
1
1
2
2
1
1
2
1
2
2
1
2
1
1
2
1
2
2
1
1
2
2
1
2
1
1
2
91.8

































r1
88.8
82.2
84.5
84.2
84.1
80.5
85.4
80.3
83.5
85.7
84.1
83.9
84.8
82.2
83.2
84.1
84.0
84.4
84.2
83.7
85.1
85.3
83.4
83.5
83.1
85.0
84.4
84.3
83.2


r2
77.5
86.1
83.8
84.1
84.1
87.8
82.8
87.9
84.8
82.5
84.1
84.3
83.5
86.0
85.0
84.1
84.2
83.9
84.0
84.5
83.2
83.0
84.8
84.7
85.2
83.2
83.8
83.9
85.0


r3
89.7






























r4
80.5






























Table S3  OA​32(43(222) matrix with experimental results

Column No.
Recovery

(%)


1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25


1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
86.7

2
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
90.2

3
1
2
2
1
1
2
2
2
2
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
91.6

4
1
2
2
1
1
2
2
2
2
2
2
2
2
2
2
2
2
1
1
1
1
1
1
1
1
89.5

5
1
3
3
2
2
1
1
2
2
1
1
1
1
2
2
2
2
1
1
1
1
2
2
2
2
82

6
1
3
3
2
2
1
1
2
2
2
2
2
2
1
1
1
1
2
2
2
2
1
1
1
1
80

7
1
4
4
2
2
2
2
1
1
1
1
1
1
2
2
2
2
2
2
2
2
1
1
1
1
84

8
1
4
4
2
2
2
2
1
1
2
2
2
2
1
1
1
1
1
1
1
1
2
2
2
2
81.7

9
2
1
2
2
2
1
2
1
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
93.3

10
2
1
2
2
2
1
2
1
2
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
97.5

11
2
2
1
2
2
2
1
2
1
1
1
2
2
1
1
2
2
2
2
1
1
2
2
1
1
99.5

12
2
2
1
2
2
2
1
2
1
2
2
1
1
2
2
1
1
1
1
2
2
1
1
2
2
94.1

13
2
3
4
1
1
1
2
2
1
1
1
2
2
2
2
1
1
1
1
2
2
2
2
1
1
97.5

14
2
3
4
1
1
1
2
2
1
2
2
1
1
1
1
2
2
2
2
1
1
1
1
2
2
97.8

15
2
4
3
1
1
2
1
1
2
1
1
2
2
2
2
1
1
2
2
1
1
1
1
2
2
89.8

16
2
4
3
1
1
2
1
1
2
2
2
1
1
1
1
2
2
1
1
2
2
2
2
1
1
95.2

17
3
1
3
1
2
2
2
2
1
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
102.1

18
3
1
3
1
2
2
2
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
100

19
3
2
4
1
2
1
1
1
2
1
2
1
2
1
2
1
2
2
1
2
1
2
1
2
1
104

20
3
2
4
1
2
1
1
1
2
2
1
2
1
2
1
2
1
1
2
1
2
1
2
1
2
103

21
3
3
1
2
1
2
2
1
2
1
2
1
2
2
1
2
1
1
2
1
2
2
1
2
1
100

22
3
3
1
2
1
2
2
1
2
2
1
2
1
1
2
1
2
2
1
2
1
1
2
1
2
103.7

23
3
4
2
2
1
1
1
2
1
1
2
1
2
2
1
2
1
2
1
2
1
1
2
1
2
100

24
3
4
2
2
1
1
1
2
1
2
1
2
1
1
2
1
2
1
2
1
2
2
1
2
1
102.3

25
4
1
4
2
1
2
1
2
2
1
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
99.5

26
4
1
4
2
1
2
1
2
2
2
1
1
2
2
1
1
2
2
1
1
2
2
1
1
2
101.3

27
4
2
3
2
1
1
2
1
1
1
2
2
1
1
2
2
1
2
1
1
2
2
1
1
2
98.6

28
4
2
3
2
1
1
2
1
1
2
1
1
2
2
1
1
2
1
2
2
1
1
2
2
1
101

29
4
3
2
1
2
2
1
1
1
1
2
2
1
2
1
1
2
1
2
2
1
2
1
1
2
97.4

30
4
3
2
1
2
2
1
1
1
2
1
1
2
1
2
2
1
2
1
1
2
1
2
2
1
98.5

31
4
4
1
1
2
1
2
2
2
1
2
2
1
2
1
1
2
2
1
1
2
1
2
2
1
100

32
4
4
1
1
2
1
2
2
2
2
1
1
2
1
2
2
1
1
2
2
1
2
1
1
2
100.8





























r1
85.7
96.3
96.9
96.5
96.5
95.9
95.2
95.3
95.7
95.4
95.9
96.0
95.8
96.0
95.5
95.7
95.0
95.4
95.4
95.6
95.7
95.2
95.0
96.0
96.0


r2
95.6
97.7
96.3
94.9
94.9
95.5
96.2
96.1
95.7
96.0
95.5
95.4
95.6
95.5
95.9
95.7
96.5
96.0
96.0
95.8
95.7
96.2
96.4
95.4
95.5


r3
101.9
94.6
93.6
























r4
99.6
94.2
96.1
























  Table S4  Triangular table associated with the OA32(231) matrix 

Column No.

Column No.
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

1
3
2
5
4
7
6
9
8
11
10
13
12
15
14
17
16
19
18
21
20
23
22
25
24
27
26
29
28
31
30

2

1
6
7
4
5
10
11
8
9
14
15
12
13
18
19
16
17
22
23
20
21
26
27
24
25
30
31
28
29

3


7
6
5
4
11
10
9
8
15
14
13
12
19
18
17
16
23
22
21
20
27
26
25
24
31
30
29
28

4



1
2
3
12
13
14
15
8
9
10
11
20
21
22
23
16
17
18
19
28
29
30
31
24
25
26
27

5




3
2
13
12
15
14
9
8
11
10
21
20
23
22
17
16
19
18
29
28
31
30
25
24
27
26

6





1
14
15
12
13
10
11
8
9
22
23
20
21
18
19
16
17
30
31
28
29
26
27
24
25

7






15
14
13
12
11
10
9
8
23
22
21
20
19
18
17
16
31
30
29
28
27
26
25
24

8







1
2
3
4
5
6
7
24
25
26
27
28
29
30
31
16
17
18
19
20
21
22
23

9








3
2
5
4
7
6
25
24
27
26
29
28
31
30
17
16
19
18
21
20
23
22

10









1
6
7
4
5
26
27
24
25
30
31
28
29
18
19
16
17
22
23
20
21

11










7
6
5
4
27
26
25
24
31
30
29
28
19
18
17
16
23
22
21
20

12











1
2
3
28
29
30
31
24
25
26
27
20
21
22
23
16
17
18
19

13












3
2
29
28
31
30
25
24
27
26
21
20
23
22
17
16
19
18

14













1
30
31
28
29
26
27
24
25
22
23
20
21
18
19
16
17

15














31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16

16















1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

17
















3
2
5
4
7
6
9
8
11
10
13
12
15
14

18

















1
6
7
4
5
10
11
8
9
14
15
12
13

19


















7
6
5
4
11
10
9
8
15
14
13
12

20



















1
2
3
12
13
14
15
8
9
10
11

21




















3
2
13
12
15
14
9
8
11
10

22





















1
14
15
12
13
10
11
8
9

23






















15
14
13
12
11
10
9
8

24























1
2
3
4
5
6
7

25
























3
2
5
4
7
6

26

























1
6
7
4
5

27


























7
6
5
4

28



























1
2
3

29




























3
2

30





























1

