Supplemental data 1
L18 orthogonal array
	
	Factor name and level
	

	No.
	A
	B
	C
	D
	E
	F
	G
	H
	Result

	1
	1
	1
	1
	1
	1
	1
	1
	1
	η1

	2
	1
	1
	2
	2
	2
	2
	2
	2
	η2

	3
	1
	1
	3
	3
	3
	3
	3
	3
	η3

	4
	1
	2
	1
	1
	2
	2
	3
	3
	η4

	5
	1
	2
	2
	2
	3
	3
	1
	1
	η5

	6
	1
	2
	3
	3
	1
	1
	2
	2
	η6

	7
	1
	3
	1
	2
	1
	3
	2
	3
	η7

	8
	1
	3
	2
	3
	2
	1
	3
	1
	η8

	9
	1
	3
	3
	1
	3
	2
	1
	2
	η9

	10
	2
	1
	1
	3
	3
	2
	2
	1
	η10

	11
	2
	1
	2
	1
	1
	3
	3
	2
	η11

	12
	2
	1
	3
	2
	2
	1
	1
	3
	η12

	13
	2
	2
	1
	2
	3
	1
	3
	2
	η13

	14
	2
	2
	2
	3
	1
	2
	1
	3
	η14

	15
	2
	2
	3
	1
	2
	3
	2
	1
	η15

	16
	2
	3
	1
	3
	2
	3
	1
	2
	η16

	17
	2
	3
	2
	1
	3
	1
	2
	3
	η17

	18
	2
	3
	3
	2
	1
	2
	3
	1
	η18



Calculating formula
Average of level 1 in factor A : ηA1 = (η1+・・・ +η9) / 9         
Average of level 2 in factor A : ηA2  = (η10+・・・ +η18) / 9         
Average of level 1 in factor B : ηB1 =(η1+η2+η3+η10+η11+η12) / 6　
Average of level 2 in factor B : ηB2 =(η4+η5+η6+η13+η14+η15) / 6　
Average of level 3 in factor B : ηB3 =(η7+η8+η9+η16+η17+η18) / 6
Average of level 1 in factor C : ηC1 =(η1+η4+η7+η10+η13+η16) / 6
Average of level 2 in factor C : ηC2 =(η2+η5+η8+η11+η14+η17) / 6
Average of level 3 in factor C : ηC3 =(η3+η6+η9+η12+η15+η18) / 6
Average of level 1 in factor D : ηD1 =(η1+η4+η9+η11+η15+η17) / 6　
Average of level 2 in factor D : ηD2 =(η2+η5+η7+η12+η13+η18) / 6　
Average of level 3 in factor D : ηD3 =(η3+η6+η8+η10+η14+η16) / 6
Average of level 1 in factor E : ηE1 =(η1+η6+η7+η11+η14+η18) / 6
Average of level 2 in factor E : ηE2 =(η2+η4+η8+η12+η15+η16) / 6
Average of level 3 in factor E : ηE3 =(η3+η5+η9+η10+η13+η17) / 6
Average of level 1 in factor F : ηF1 =(η1+η6+η8+η12+η13+η17) / 6　
Average of level 2 in factor F : ηF2 =(η2+η4+η9+η10+η14+η18) / 6　
Average of level 3 in factor F : ηF3 =(η3+η5+η7+η11+η15+η16) / 6
Average of level 1 in factor G : ηG1 =(η1+η5+η9+η12+η14+η16) / 6
Average of level 2 in factor G : ηG2 =(η2+η6+η7+η10+η15+η17) / 6
Average of level 3 in factor G : ηG3 =(η3+η4+η8+η11+η13+η18) / 6
Average of level 1 in factor H : ηH1 =(η1+η5+η8+η10+η15+η18) / 6
Average of level 2 in factor H : ηH2 =(η2+η6+η9+η11+η13+η16) / 6
Average of level 3 in factor H : ηH3 =(η3+η4+η7+η12+η14+η17) / 6

Total average : T = (η1+・・・+η18)                                         
 
  Predicted η1 = T + (ηA1 － T) + ・・・ + (ηH1 — T)　　　　
 　　　　　　　= ηA1 + ηB1 +ηC1 +ηD1 +ηE1 +ηF1 +ηG1 +ηH1 — 7 × T
Predicted η2 = ηA1 + ηB1 +ηC2 +ηD2 +ηE2 +ηF2 +ηG2 +ηH2 — 7 × T
Predicted η3 = ηA1 + ηB1 +ηC3 +ηD3 +ηE3 +ηF3 +ηG3 +ηH3 — 7 × T
Predicted η4 = ηA1 + ηB2 +ηC1 +ηD1 +ηE2 +ηF2 +ηG3 +ηH3 — 7 × T
Predicted η5 = ηA1 + ηB2 +ηC2 +ηD2 +ηE3 +ηF3 +ηG1 +ηH1 — 7 × T
Predicted η6 = ηA1 + ηB2 +ηC3 +ηD3 +ηE1 +ηF1 +ηG2 +ηH2 — 7 × T
Predicted η7 = ηA1 + ηB3 +ηC1 +ηD2 +ηE1 +ηF3 +ηG2 +ηH3 — 7 × T
Predicted η8 = ηA1 + ηB3 +ηC2 +ηD3 +ηE2 +ηF1 +ηG3 +ηH1 — 7 × T
Predicted η9 = ηA1 + ηB3 +ηC3 +ηD1 +ηE3 +ηF2 +ηG1 +ηH2 — 7 × T
Predicted η10 = ηA2 + ηB1 +ηC1 +ηD3 +ηE3 +ηF2 +ηG2 +ηH1 — 7 × T
Predicted η11 = ηA2 + ηB1 +ηC2 +ηD1 +ηE1 +ηF3 +ηG3 +ηH2 — 7 × T
Predicted η12 = ηA2 + ηB1 +ηC3 +ηD2 +ηE2 +ηF1 +ηG1 +ηH3 — 7 × T
Predicted η13 = ηA2 + ηB2 +ηC1 +ηD2 +ηE3 +ηF1 +ηG3 +ηH2 — 7 × T
Predicted η14 = ηA2 + ηB2 +ηC2 +ηD3 +ηE1 +ηF2 +ηG1 +ηH3 — 7 × T
Predicted η15 = ηA2 + ηB2 +ηC3 +ηD1 +ηE2 +ηF3 +ηG2 +ηH1 — 7 × T
  Predicted η16 = ηA2 + ηB3 +ηC1 +ηD3 +ηE2 +ηF3 +ηG1 +ηH2 — 7 × T
Predicted η17 = ηA2 + ηB3 +ηC2 +ηD1 +ηE3 +ηF1 +ηG2 +ηH3 — 7 × T
Predicted η18 = ηA2 + ηB3 +ηC3 +ηD2 +ηE1 +ηF2 +ηG3 +ηH1 — 7 × T
Predicted optimized result 
[bookmark: _GoBack]: ηopt =ηAopt + ηBopt +ηCopt +ηDopt +ηEopt +ηFopt +ηGopt +ηHopt — 7 × T                     
*opt : optimized level
